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Pipeppd^s which Promote Release of growth Hormone 
This invention relates to dipeptide compounds which are growth 
hormone releasing peptide (GHRP) mimetics and are useful for the treatment 
and prevention of osteoporosis. 

5 Bartgrwn4 Qf the Invention 

Growth hormone, which is secreted from the pituitary, stimulates growth 
of at! tissues of the body that are capable of growing, in addition, growth 
hormone is known to have the following basic effects on the metabolic process 
of the body: 

10 1 . Increased rate of protein synthesis In all cells of the body; 

2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobilization of free fatty adds and use of fatty acids for 
energy. 

A deficiency in growth hormone secretion can result in various medical 

15 disorders, such as dwarfism. 

It Is now widely recognized that most human growth deficiencies are due 
to hypothalamic defects that impair the release of pituitary growth hormone and 
are not the result of a primary deficit in the production of growth hormone by the 
pituitary. As a result, the development of synthetic growth hormone-releasing 

ffl agents and the use of drugs acting through established neurotransmitter 

systems in the brain to stimulate growth hormone release are being considered 
as alternatives to highly expensive growth hormone replacement therapy for 
the restoration of normal serum growth hormone levels. Strobe! and Thomas, 
Pharm. Rev. 46, No. 1 , pg. 1-34 (1994). 

25 Various ways are known to release growth hormone. For example, 
chemicals such as arginine, L-3,4-dlhydroxyphenytalanine (L-DOPA), 
glucagon, vasopressin, and insulin Induced hypoglycemia, as well as activities 
such as sleep and exercise, Indirectly cause growth hormone to be released 
from Hie pituitary by acting In some fashion on the hypothalamus perhaps 

30 either to decrease somatostatin secretion or. to increase the secretion of the 
known secretagogue growth hormone releasing factor (GRF) or an unknown 
endogenous growth hormone-releasing hormone or all of these. 

In cases where Increased levels of growth hormone were desired, the 
problem was generally soived by providing exogenous growth hormone or by 

35 administering an agent which stimulated growth hormone production and/or 
release. In either case the peptidyl nature of the compowd necessitated that It 
be administered by injection. Initially the source of growth hormone was the 
. extraction of the pituitary glands of cadavers. This resulted in a very expensive 
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product and carried with it the risk that a disease associated with the source of 
the pituitary gland could be transmitted to the recipient of the growth hormone. 
Recently, recombinant growth hormone has become available which, while no 
longer carrying any risk of disease transmission, is stall a very expensive 

5 product which must be given by injection or by a nasal spray. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related 
to GRF or the peptides of U.S. Patent 4,41 1 ,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various 

10 proteases. As with most peptides, their potential for oral bioavailability Is low. 
WO 94/13696 refers to certain spiropiperidines and homologs which 
promote release of growth hormone. Preferred compounds are of the general 
structure shown below. 



25 WO 04/1 1 012 refers to certain dipeptides that promote release of growth 
hormone. These dipeptides have the general structure 



20 



15 




D15 



30 



Ria 



(X)n 



R 3a\_/ 




WwWg-N-C— CH-ljl— C — A— N 




35 



where L is 
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5 



The compounds of WO 94/11012 and WO 94/13696 are reported to be 
useful In the treatment of osteoporosis tn combination with parathyroid 
hormone or a bisphosphonate. 



wherein 

20 Z te -COCT R 1 R^LCOANR^ 5 ; 

LlsNR 6 ,OorCH2; 

W Is hydrogen or In combination with X is a benzo fusion In which W and 
X are linked to form a phenyl ring optionally substituted wffli one to three 
substituents independently selected from R^, T-R 3 ** and R* 2 ; . 
25 Y is hydrogen, Ci-Cs alkyl, C4-C10 cydoalkyl or aryt-K- t phenyKCi-C6 

aJkyt)-K- or m!enyJ-(Ci-Ce afkyI)-K-, each ring optionally substituted with one to 
three substituents selected from R 38 , R 3 * and R 12 wherein K is a bond, O, 
SfOJm, orNR 28 . 

XISOR2R2, 



10 



Summary of the Invention 

This invention provides a compound of the formula: 



15 
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R B 0 

R 52 — M — N — Aiyl , n n c- 



R 9 



10 R 3 * 

or in combination with W Is a benzofusion in which W and X are (Inked to form 
a phenyl ring optionally substituted with one to three substituents 
Independently selected from andR 1 *; 

15 R 1 is C1-C10 alkyl, aryl, aryi (C1-C6 alkyl) and C3-C7 cydoalkyl (C1-C6 

alkyl) or C1-C5 alkyl-Kl-Ci-Cs alkyl, aryl (C0-C5 alkyl)-K 1 -{Ci-C5 alkyl), 
(C3-C7) cydoalkyt(C-C5a!kyl)-Kl -<Ci -C5 alkyl) where K 1 Is O, S(0) m , 
N{R 2 )C<0), qoJNfR 2 ), OC(0). C(0)0, -CR 2 ^* 2 - or -CeC- where the aiyl 
groups are defined below and R 2 and the alkyl groups may be further 

20 substituted by 1-5 halogens, S^JmR 23 . 1 to 3 of 01^ or 0(0)0^ and the 
aryl groups may be further substituted by phenyl, phenoxy, aryialkyfoxy, 
halophenyl, 1 to 3 of Ci-Ce alkyl, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methytenedioxy, S(0) m R 2 , 1 to 2 of CF3, OCF3, nltro, NtF^HR 2 ), 
N(R 2 )C(0)(R 2 ), CPJOR 2 , 0(0)^)^2), S02N(R 2 )(R 2 ), N(r2)S02 aryl or 

25 N(R 2 )S02R 2 ; 

R 2c is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl, and may be Joined with 
to form a C3-C8 ring optionally Including oxygen, sulfur or NR 2 *; 
R 2 Is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl, Ci-Ce halogenated 

alkyl; 

30 R 2 * is hydrogen or C1-C6 aflcyl; 

R 2b is hydrogen C1-C8 alkyl, C1-C8 halogenated alkyl, C3-C8 
cycloalkyl, alkylaryl or aryl; 

R3a is H, F. O, Br, I, CH3, OCF3, OCF2H, OCH3 or CF3; 
R1 2 Is H, F, a, Br, I, CH3, OCF3. OCFfcH, OCH3 or CF3; 
35 T Is a bond or Is phenyl or a 5 or 6-membered heterocycle containing 1 
to 3 hetero atoms selected from nitrogen, sulfur or oxygen, each optionally 
substituted with one to three substituents selected from F, CI, Br, I, CH& OCH3, 
OCF3 and CF3; 
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R3b Is hydrogen, C0NR8R9, SD2NR8r9, COOH, COO{Ci-C6)alkyl, 
NR2S02R 9 , NR 2 C0NR 8 R 9 , NR2S02NR8R9, NR2c(0)R9 f imidazolyl, thiazolyf 
or tetrazolyl; 

R 4 and R 5 are Independently hydrogen, C1-C6 alkyl, substituted C1-C6 
5 alkyl where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, 2-furyl, Ci-Ce 
alkoxycarbonyl, S(0)m(Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
form -(CH2)rLa(CH2)s- where U Is C{R2)2, O f S(0)m or NfR 2 ), r and s are 
independently 1 to 3 and R2 is as defined above: 
10 R 6 Is hydrogen or C1-C6 alkyl, and may be joined with R 20 to form a C3- 

C8ring; 

R 50 is 4-morphofino, 4-(1-methylpiperaziriyl), C3-C7 cydoalkyl or C1- 
C6 alkyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3, CF3 and C3-C7 cydoalkyl; 
15 Mis -C{0)- or -S02-; 

A 1 Is a bond, CyC$ alkylene, Ci-C6 haloalkylenyi or Cf-Ce 
hydroxyafkytenyl; 

A is a bond or Is 



— ZHoy;— C-(CH2) y 

R 7a 

25 where x and y are independently 0-3; 

Z 1 is N-R 2 or O; or Z 1 is a bond; 

R 7 and R 7a are independently hydrogen, C1-C6 alkyl, trffluoromethyl, 
phenyl, substituted Oi~C6 alkyl where the substituents are imidazolyl, phenyl, 
indolyi, p-hydroxyphenyl, OR 2 , SfOJmR 2 CfOJOR 2 , 03-07 cydoalkyl, 
30 NlR^tR 2 ), C(0)N(R 2 )(R 2 ); or R 7 and R 7a can Independently be Joined to one 
or both of R 4 and R 5 groups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7d groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be Joined to form a 3- to 7- 
membered ring. 

35 R 9 Is hydrogen, C1-C6 alkyl, phenyl, thlazolyl, imidazolyl, furyl or thlenyl 

each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 
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R 8 Is hydrogen, Ci-C6 alkyl, substituted C1-C6 alkyl where the 
substftuents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-C6 Bltyl); 
or R 8 and fl 9 can be taken together to form -(CH2)rf-a(CH2)s- where La is 
5 CfR 2 )^ O, S(0)m or N(R 2 ), r and s are independently 1 to 3. 

F1,B, D and E are carbon, nitrogen, one of which is joined to A 1 and 
each of the remaining of F 1 f B, D and E may be optionally substituted wfth R&& 
, R bb ; or Fl , B, D and E, if not joined to A? may also be sulfur, oxygen or 
carbonyi; F 1 , B» D and E may form a saturated or unsaturated ring; and one of 
10 F 1 , B, D or E may be optionally missing to afford a saturated or unsaturated 
. five-membered ring; 

R<* is H, C1-C8 alkyl optionally substituted with one to three halogens; 
or phenyl optionally substituted with one to three substftuents independently 
selected from halogen, CHa, OCH3, OCF3, CF3 and C1-C8 aity aryl; 
15 Rbb (s C1-C8 alkyf, C1-C8 alkoxy, C1-C8 thioalkyl, each optionally 
substituted with one to three eubstituents independently selected from halogen, 
CH3r OCH3, OCF3, CF3; C3-C8 cycloalkyl; phenyl optionaBy substituted with 
one to three substftuents independently selected from halo, CH& OCH3, OCF3 
or CF3; *0-Ci~Ce alkyl; or -S-C1-C8 alkyl. 
20 G, H 1 , 1 and J are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of G, hM, I or 
J may be optionally missing to afford a five-membered ring; 

aryl is phenyl, naphthyi or a 5- or 6- membered ring with 1 to 3 
heteroatoms selected from oxygen, sulfur and nitrogen; or a blcyclic ring 
25 system consisting of a 5 or 6 membered heterocyclic ring with 1 to 3 

heteroatoms of nitrogen, sulfur or oxygen, fused to a phenyl ring, each aryl ring 
being optionally and independently substituted with up to three substftuents 
selected from R3a, R3b and R12; 
mls0to2; 
30 nts0to2; 
qisOtoS; 

and pharmaceuticaliy acceptable salts and individual diastereomers 
thereof. 

In one aspect, this invention provides a compound of Formula I wherein 
35 Z is -COCR1R2cnHCOANR4r5 
A Is -CR 7 R 7a (CH2)yu; y Is 0 to 3; 
and R^lsHorCHs; 

R7isCi-C3 alkyl; 
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fi7a teH orCi-C3aIkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R 4 and R7a are combined to form an 
alkyiene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
5 hydroxyl groups. 

Within the above group of compounds, a preferred class are those 
wherein 

R 1 is selected from the group consisting of 1-indofyl-CH2*. 2-indolyl- 
CH2-, 3-indoiyl-CH2% 1-naphthyl-CH2-. 2-naphthyt-CHa-, 1-benzimldazolyl- 
10 CH2-, 2-benzimtdazolyl-CH2-, phenyl-(Ci-C4) alkyt- t 2-, 3- or 4-pyridyl-(Ci- 
C4) alkyl, thleny!-(Ci-C4) alkyl, and phenyHCo-C3 attcy!)-0-CH2-, phenyl 
CH20-phenyt-CH2-. and 3-benzotNenyl-CH2-, or any of the above groups 
substituted in the aryl portion with one to three F, CI, CH3, OCH3, OCF3 or CF3 
substituents. 

15 stni further preferred within this class are compounds wherein R1 is 

C6H5CH2OCH2-, phenyKCH2-S-CH2-. 1-naphthyl-CH2- l 2-naphthyl-CH2-, 
phenyipropyl or 



25 and the aryl portion of R1 is optionally substituted with fluorine, CH3 or CF3. 
In another aspect this invention provides a compound of Formula I 



20 




which Is: 



Z 



35 



30 




II 



wherein n is zero or one; m Is one or two; 
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R3a Is H, F f d, Br, I, CH3, OCH3 or CF3; 
R1 2 is H, F, CI, Br, I, CH3, OCH3 or CF&* 

T is a bond or Is an aryl group selected from phenyl, pyridyl, pyrimidyl, 
thlenyl, pynolyl, pyrazolyl, oxazolyl, isoxazolyl, Imldazolyl, thiazolyl and 
5 tetrazolyl; each optionally substituted with one to three F, CH& CI, 0R8, OCH3, 
OCF3or CF3; 

R3 b Is hydrogen, CONR8r9, S02NR8r9, COOH, COO(Ci-C6)alkyl, 
NHSCfcR 9 . NHC(0)NR8R9 f NHS02NR8R9, NHC(0)R9 t NR8R9, imidazdyl, 
thiazolyl or tetrazolyl; 
10 R9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, Imldazotyl, fury! or thlenyl 

each optionally substituted with one to three substftuents selected from CI, F, 
CH& OCH3, OCF3 and CF3; 

R 8 Is hydrogen, C1-C6 alkyl, 03-07 cycloalkyt, substituted C1-C6 alkyl 
where the substftuents maybe 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 Ci*Cio 
15 alkanoyloxy, 1 to 3 C1-C6 aikoxy, phenyl, phenoxy, C1-C6 afkoxycarbonyl, 
S(0)2(Ci-C6 alkyl); or R8 and R» can be taken together to form 
-<CH2)iLa(CH2)s- where La Is C(R2)2. 0, S(0)2 or N(R 2 ), r and s are 
Independently 1 to 3. 

- - In another aspect, this invention provides a compound of Formula II 
20 wherein: . 

m Is one; 
. R 1 2 hi hydrogen; 
R 3 * Is hydrogen, F or Ct 

T Is phenyl, thlenyl, thiazolyl, oxazolyl, isoxazolyl or pyrazolyl, each 
25 optionally substituted with one to three substftuents, selected from F, OH, 
OCH3.OCF3.CF3 and CH3;. 

R3b Js hydrogen, C{0)NR8R9 t NHC(0)NR8r9 NHStOfeR 9 , NHC(0)R9; 
In another aspect, this Invention provides a compound of Formula II 
wherein: 
30 mis one; 

T Is a bond; preferred within this class are those compounds wherein; 
n is one; 

R3 ft and R' 2 are hydrogen. 

R3b is CONR8R9 S02NR8R9, COOH, C»O(0i^)aIkyl, NHS02R9 
35 NHS02NR8r9 NHC(0)NR8r9 NHC(0)R9 NR8R9 or OR 8 ; 

R9 Is hydrogen, phenyl, or thlenyl optionally substituted with one to three 
8ubsfituents selected from F, CH3, OCH3, OCF3 and CF3; or R9 is C1 -06 alkyl 
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optionally substituted with one to three substituents selected from F, OH, 
OCH3, OCF3 and CF3; or RB; 

R 8 Is hydrogen, C1-C6 alkyl, optionally substituted C1-C6 alkyl or C3- 
C7 cydoalkyl where the substituents may be 1 to 5 halo or 1 to 3 hydroxy; or R 8 
5 and R 9 can be taken together to form -(CH2)rLa(CH2)s- wherein La is C(fi2)2 f 
O, S(0)m or N(R 2 ) whera r and s are Independently 1 to 3. 
Within the above class still further preferred compounds are those wherein; 

n is zero; 

m is one; 
10 R3a is hydrogen; 

R*2 is hydrogen; 

R3*> is CONR8R9 NHCP)NR 8 R 9 , NHS(0)2R 9 f S02NR B R9 
NHS02NR8R9, NHCOR9 or OR& 

R 9 is phenyl, or thienyl optionally substituted with one to three 
15 substituents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is C1-C6 alkyl 
optionally substituted with one to three substituents selected from F, OH, 
OCH3, OCF3 and CF3; and 

R 8 Is hydrogen, Ci-Ce alkyl, or C3-C7 cydoalkyl each optionally 
substituted with 1 to 6 halo or 1 to 3 hydroxy; or R e and R 9 can be taken 
20 together to form -(CH2)nLa(CH2)s- wherein La is 0^2)2. 0, e(0)m or N(R2) 
where r and e are independently 1 to 3. 

In another aspect, this invention provides a compound of Formula I 

n Is one; 

mis one; 
25 Wis hydrogen; 

Y is hydrogen or methyl; 

XteR 50 M — N — Arvt ; 

30 Mls-C(0)-; 

R50 is 4-morphoHno, 4-(1 -methylplpe razinyl) , C3-C7 cycloalkyl or C1* 
C6 alkyl each optionally substituted with one to three substituents Individually 
selected from F, OH, OCHs, OCF3 and CF3; 

Ar is phenyl, pyridyi, thienyl, pyrimldyl or thiazotyl, each optionally 
35 substituted with one to three substituents Individually selected from F, CI, CH3, 
OCH3, OCF3 and CF3. 

In another aspect, this invention provides a compound of Formula I 
wherein 
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W Is hydrogen; 
n and m are one; 

Y is phenyl-K, pyrfdyl, pyrimWyl, thienyi-K, orthiazolyl, C4-C10 
cycloalkyl, oxazolyl, phehyl-{Ci-C4 alkyl)-K-, thienyl-(Ci-C4 atkyI)-K- where K 
5 is 0 or is a bond and each of the above aryl groups is optionally substituted 
with one to three substituents independently selected from F, CI, CH3, OCH3, 
OCF2H f OCF3andCF3; 
XisR2or-C(0).NR8R9; 

R 9 is hydrogen, C1-C6 alkyl, phenyl, thiazotyl, imidazoiyl, furyi or thlenyl 
10 each optionally substituted with one to three substituents selected from CI, F, 
CH3. OCH3, OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alky], substituted C1 -Ce alky) where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-Ce alkyl); 
15 or R 8 and R 9 can be taken together to form -(CH2)H-a(CH2)s- where La Is 
CtR 2 ^' O, S(0)m or NCR 2 ), r and s are independently 1 to 3. 

In another aspect this Invention provides a compound of Formula I 
wherein; 

Z is -COCR1R2CNHOOANR4R5 
20 Ais-CR 7 R?a(CH2)y-;yte0to3; 
and R^leHorCHs; 
. R 7 Is C1-C3 alkyl; 
R7aisHorCi^3aIkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R 4 and R 7 are combined to form an 
25 alkylene bridge; 

R s is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups; 

R 1 is selected from the group consisting of 1-indolyl-CH2-# 2-indolyi- 
CH2-; a-lndoly1-CH2-, 1-naphthyl-CH2-» 2-naphthy»-CH2-. 1-benzlmidazolyt- 

30 CH2-, 2-ben2lmlda2olyi-CH2-. phenyKJi-C4 alkyh 2% 3- or 4-pyridyl-Ci-C4 
alkyl, phenyl-CH2-S-CH2-, thlenyl-Ci-C4 aityl. and pheny1-(Co*C3 alkyi>-0- 
CH2-, phenyl-CH20-phenyl-CH2-, and 3-benzothienyKJH2-, or any of the 
above groups substituted in the aryl portion with one to three F, Ct, CH3, 
OCH3, OCF3 or CF3 substituents; 

35 R2c is hydrogen; y=0; R 7 and R 7a are methyl and R 4 and R5 are 

hydrogen and R 1 Is C6H5CH2-O-CH2-, phenyl-CH2-S-CH2-, 1-napthyl-CH2- f 
2-napthyI-CH2% phenylpropyl or, 
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and the aryl portion of R 1 is optionally substituted with fluorine, CH3 or CF3; 

and n Is zero one; m is zero or one; Y is C4-C10 cycloalkyl, phenyl, phenyi- 

CH2-, phenyl-O-, pyridyl, pyrirrtdyl, thlenyl, thlenyl-CH2-, thlazolyl or oxazolyt, 
10 each optionally substituted with one to three substituents Independently 

selected from F, CI, CH3, OCH3, OCF3, OCF2H and CF3; X ts H, C1 to C4 alkyl 

or C1 to C4 alkyl substituted with one to five fluorine atoms; W is hydrogen. 
In another aspect, this Invention provides a compound of Formula I 

wherein: Y is phenyl-CH2-. thienyl-CH2- or phenyWJ- each optionally 
15 . substituted with F, CI, CHa OCH3, OCF3, OCF2H and CF3; X Is H, CH3 or 

CF3. 

In another aspect, this invention provides a compound of Formula I 
wherein 

2 is -COCR1 r2cnhCOANR 4 R5 
20 Ais-CR7R7a(CH2)y;yls0to3; 
and R2c|sHorCH3; 

R7 to C1-C3 alkyl; 

R7a|sHorCi-C3alkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R* and R 7a are combined to form an 
25 alkylene bridge; 

r5 is hydrogen or C1-C3 aDcyl optionally substituted with one or two 

hydroxyl groups; 

R 1 b selected from the group consisting of 1-lndolyl-CH2-; 2-lndoljfl- 
CH2-; 3-indolyl-CH2-; 1-naphthyt-CH2-; 2-naphthyl-CH2-; 1-bendmidazolyl- 

30 CH2-; 2-benzimlda2o!yWJH2-; pheny»-Ci-C4 alkyl-; 2-, 3- or 4-pyridyl-Ci-C4 
alkyl; thienyKJi-C4 alkyl; phenyHCH2)rrO-CH2- where n is zero to three; 
phenyl-CH20-phenyl-CH2-; and 3-benzothienyi-CH2-; or any of the above 
groups substituted In the aryl portion with one to three F, CI, CH& OCH3, OCF3 
or CF3 substituents; 

35 Y te hydrogen and X is: 
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5 




wherein n and m are one and A 1 Is a bond and W Is hydrogen; or X Is: 




wherein R?a is hydrogen, F t CI, CH& OCH3, OCF3 or CF3; 
25 R 12 te hydrogen, F, Ct, CH3, OCH3, OCF3 or CF3; 

Raa is hydrogen, C1-C8 aJkyl optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substituents 
Independently selected from halogen, CHs, OCH3, OCFfc, CF3 and C1-C8 
alkyl acyl; 

30 R bb ts hydrogen, C1-C8 alkyt, optionally substituted with one to three 
substituents Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
C3-C8 cycloalkyi; phenyl optionally substituted with one to three substituents 
independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-C1-C8 alkyl; 
or -S-C1-C8 alkyl. 

35 In a preferred aspect this invention provides a compound of Formula I 
wherein Z Is 
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or 

10 



C T* 

—CO NHCO-C — NHj 
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— CO NHCO ( N 



wherein each n is independently zero or one; 

R1 is 1-naphthyl CH2-, 2-naphthyt CH2. phenyl CH2CH2CH2- 

15 




20 

optionally substituted wtth F, CI, CH3 or CF3; 
or -CH2OCH2C6H5* 

Preferred compounds of Formula I are: 
25 (R)-2-Amfno-N-{2-(1 H-indol-3-yl)-1 ^-(toluene^sulfonylamlnoVa^ 

dihydro-1 H-i8oquinoHne-2-carbonyQ-ethyl)-bobutyramlde hydrochloride; 

- (R)-2-l2-{2*Arrtno-2-methyl-proplonylamlno)-3-(1 H-lnddl-3-yl)- 
propionyl]>1 > 2,3 l 4-tetFahydro-teoqu!noIine-6-carboxyilc add ethyiamide 
hydrochloride; 

30 (R)-2*[2K2-Amlno-2^ethyt-proptonylamlno)-3-(1 H-lndol-3-yl)- 

proplonyQ-1^ f 3AtetFahydro-isoqulnoDne-6-cart>oxylic acid phenylamide 
hydrochloride; 

<R)-2-Aminol4-(2-(lWndoW-ytH^ 
dihydro-1 H-isoqutnollne*2-carbonylhethylHsobutyramlde hydrochloride; 
35 . (R)-2-Amino-ISK2-(1 H^ndol-S-ylhl-IT^tolueno-^ulfonylamlnoJ-a,^ 
dlhydro-1 H4soquinoline-2<arbonyQ^thyIHsobutyramlde; 

(R)-N42^2-(2-Am3no-2^ethy)^roplonylarrJno)^ 
propionyIJ-1 A3,44etrahydro-teoqulfK>U^^ 
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(R)-2-Amino-N-{l-ben2ylo)cynTethyl*2^xo-2-(7-(toIuene-4- 
suffonylamino)-3,4-dlhydro-1 H-isoquinoIin-2-yQ-ethylHsobutyFamide; 

2-Amino-N-{1-(R)-benryloxymethyl-2-oxo-2-[4-(phenyl-proplonyl- 
amino)-plpeiidin-1-yQ-ethytHsobutyramIde hydrochloride; 
5 (R)-N-[1-[4-(Acetyl-phenyl-amIno)-piperidino-1<arbonyl]-2-(1H-indol^ 
yl)-ethyl]-2-amino-isobutyramide; 

(R)-2-Amino-N-{1 -(1 H-lndoI-3-yImethyl)-2-[4-(rnorphonne-4-carbonyl)-4- 
phenyl-piperidin-1-yl]-2-oxo-ethyl}-isobutyfamid8 hydrochloride; 

2-Amlno-N-{HR)-benz^oxyme^yl-2-oxc>-2^4-(2-oxo-2 f 3-dihydr^ 
10 ben2oimidazol-1-yl)-plperidin-1-yl]-ethyl)-; 

2-Amino-N-{1-(R)-(1H-lndoW-ylmethyl)-2^xo-2K4-(2-dx 
benzofrnidazol-1 -yf)-p!peridln-1 -y1}-€thyf}-lsobutyramide; 

(R)-2-Amino-N-{2^1H-indoJ-3-ylH 
dihydro-1H-isoquinoline-2-carbony!H^ 
15 2-Amino^-(H1H-irKtol-3-ylme%!^ 
2-oxo-ethyl}-isobutyramIde hydrochloride; 

(RK-Amiix>-N^-(1H-lndo^ 
yl)-piperidin-l -yl}-2-oxo-ethyl}-l6obutyramlde hydrochloride; 

(R)-2r Amino-N-{l -(1 H-lndo1-3-ylmethyl)-2K)xo-2-[4-(2-phenyl- 
20 beraoimidazol-1-yl)-pIperidliM-ylI^ hydrochloride; 
(R)-2-ArrirK>-N42-l4-(6-flu^ 
(1 H-indol-3-ylmethyl)-2-oxo-ethyIJ-lsobutyramide hydrochloride; 

(R)-2-Amlno-N-{1-|1 H-indol-3-yimethyl)-2-oxo>2-(4-(2-oxo-1 ,2-dihydro- 
lmidazo[4,5*b]pyridin-3-yl)-plperidln-1 -yl]-ethyl}-isobutyrarnide hydrochloride; 
25 (R)-2-Amino-N-[2^4-(5^1oio-2-ox^ 

piperidin-1 -ytj-1 -(1 H-indoI-3-ylmethyI)-^2-oxo-ethyq-isobutyramide 

(R)-2-Amlno-N-{1 ^r^[b]thiophen-3-ylmethy»-2-oxo-2-l4-(2-oxo-2^ 
dihydrp-ben2olmidazol-1 -yl)-plperidin-1 -yQ-ethyQ-isobutyramide hydrochloride; 
' 2-Amlno-^1-{R)-benzyloxymethyl-2H4-(mon9hdine-4-ca 
30 phenyl-piperidin-l-yq-2-oxo-ethylKisobutyramlde; 

(R>-Piperidine-4-carboxyHc add {1-naphthalen-2-y1methyl-2-oxo-2-{5- 
(toluene-4-sulfonylarolno^t,^ 
hydrochloride; 

2-Amlno-NH1 -{RH)enzyloxymeft^ 
35 phenyl-plperidln-1-yQ-2*oxo-ethyl}-i5obiityramide; 

(R)-2-Amlno-N-{1-(1 H-irwld-3-y^ethyI)-2-ox(>-2-I4-phenyM. 
(pyrrotidine-lKa^nyl)-plperfdlrv^ hydrochloride; 
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(R)-1 -[2-(2-AminD-2-methyl-propionylamino)-3-(1 H-indol-3-yi)- 
proplony!}-4-phenyl-piperidine-4-carboxyljc acid (4-hydroxy-butyl)-amide 
hydrochloride; 

2-Amlno-N-{1 -{5-f luoro-1 H-lndol-3-ylmethyl)-2-oxc>-2-I4-(2-oxo-2 l 3- 
5 dihydro-benzoimldazol-1 -yt)-piperidln-1 -yf]-ethyf}-lsobutyramide hydrochloride; 
2-Amino-rHH1-methyH H-indoI-3-ytmethyl)-2-oxo-2-[4-(2-oxo-2 1 3- 
dihydro-benzoimldazoM -yl)-piperidin-1 -yl]-ethyl}-lsobutyramIde hydrochloride; 

(R)-Piperidine-4-carboxyHc add {1-naphthalen-2-ylmethyl-2-oxo-2-[4-(2- 
phenyl-benzolmldazoM -yl)-plperidln-1 -yl]*ethyl}-amide hydrochloride; 
10 (R)-3-Amlno-N-{1-(1 H-indol*3-yImethyl)-2-oxo-2-[4-(2-phenyl- 

ben2oirridazol-1 -yl)-piperidiiv1 -yl}-ethyl)-3-methyJ-butyramide hydrochloride; 
and 

(R)-PlperkJine-4-carboxyl!c acid {2-{4^3-methyl-2-oxo-2,3^ 
ben2oimldazoM-y))-piperidir>»1-yQ-1-na^^ 
15 amide hydrochloride 

Further preferred compounds are: 

(R)-2-Amfno-N-{2-benzyloxy-i -(4-phenyl-plpertdlne-1 -carbonyl)-ethyl]- 
isobutyramlde hydrochloride* . 

(R)-2-Amlno-N-l2-(1 H-indoi-S-yi)-1 -(4-phenyl-piperidrne-1 -carbonyl)- 
20 ethyQ-lsobutyramlde hydrochloride, 

(R>-2-Amlno"^2^1HMndol-3-ylVH4-(4.trHluorometh/ 
piperid a me*1*cart>onyq-ethyl}-i5obutyramide hydrochloride, 

(R)-2-Amfno^-lH4-(4-fluo^ 
Indol-3-yl>-ethyI]-i60butyramide hydrochloride, 
25 {R)-2-Amtno-N-{2-(5-fluoro-1W^ 

plpertdine-l-cartonyl}-ethyi}4sobutyramlde hydrochloride, 

(R)-2-Amino-N42-(6-fluoro-1 H-indoW-yl)-1 -(4-pheny»-plperidine-1- 
carbonyl)^thyl}^obutyramlde hydrochloride, 

(R)-2-Amino-Nl2-(5-fluoro-1H-M^ 
30 carbonyl)-ethyQ-isobutyFamlde hydrochloride, 

(R)-2-Amlno-lsH2-benzylsulfanyi-1 -(4-phenyl-piperidine-1 -carbonyi)- 
ethytj-isobutyramlde hydrochloride, 

(R)-2-Amino-N-{2-naphthalen-1 -yl-1 -(4-phenyl-plperfdIne-1 -carbonyl)- 
ethylHspbutyramlde hydrochloride, 
35 (R)-2-Amino-N-l2-(1 H-mdo!-3-yf)-1 -(4-miopherv-2-yl-piperidlne-1 * 
carbonyl)-ethyl}-lsobutyramide hydrochloride, 

(R)-2-AmIncHN^phenyl-1-{4-phenyl-piperidlne-lK»rbonyl)-propyIJ- 
Isobutyramlde, 
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(R)-2-Piperidine-4-carboxy1ic acid {2-naphthalen-1-yl-H4-(phenyl- 
propionyl-amino)-piperidine-1 -carbonylJ-ethyl}-amide hydrochloride, 

(R)-2-Amino-N-[1 -naphthalen-1 -y lmethyl-2-oxo-2-(4-phenoxy-piperidir>- 
1-yl)^%frlsobutyrarnide hydrochloride, 
5 (R)-2-Amino^-[2-(2Hne^ 

carbonyl)-ethyl]-[sobutyramide hydrochloride, and 

(R)-2-Amino-N-{4-phenyM -(4-phenyl-plperidine-1 -carbonyI)-butyl}- 
Isobutyramide hydrochloride. 

Still further preferred compounds are: 
10 (R>-2-Am!no-N^2K1H-lndol-3-y^ 
ethyQ-isobutyramide hydrochloride or 

(R)-2-Amino-N-[1-(4-benzyi-piperidine-1 -carbonyf)-2-(1 H-Indol-^yl)- 
ethyO-isobutyramide hydrochloride. 
This invention also provides: 
15 a method for increasing levels of endogenous growth hormone In a 

human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone in a human or an animal which comprises an inert 
20 carrier and an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone in a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I used In 
combination with other growth hormone secretagogues such as, GHRP-6, 
25 Hexorelan, GHRP-1 , growth hormone releasing factor (GRF) or one of its 
analogs or IGF-1 or IGF-2, or B-HT920; and 

' a method for the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
bisphosphonate compound such as alendronate, and a compound of Formula 
30 L 

This invention further provides a method for treating or preventing 
diseases or conditions which may be treated or prevented by growth hormone 
which comprises administering to a mammal In need of such treatment or 
prevention an amount of a compound of Formula I which is effective tn 
35 promoting release of said growth hormone. 

... In another aspect this invention provides compositions and methods 
which are useful for treating obesity, fraility associated wtth old age, and 
cachexia associated with AIDS and cancer. 
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The instant compounds are highly substituted dipeptide analogs for 
promoting the release of growth hormone which are stable under various 
physiological conditions which may be administered parenterally, nasally or by 
the oral route. 

5 Detailed Description of the Invention 

One of ordinary skill will recognize that certain sUbsBtuents fisted in this 

invention may have reduced chemical stability when combined with one 

another or with heteroatoms in the compounds. Such compounds with 

reduced chemical stability are not preferred. 
10 In general the compounds of Formula I can be made by processes 

which include processes known in the chemical arts for the production^ 

structurally analogous compounds. Certain processes for the manufacture of 

Formula I compounds are provided as further features of the invention and are 

illustrated by the following reaction schemes. 
15 In the above structural formulae and throughout the Instant specification, 

the following terms have the Indicated meanings: 

The alkyi groups specified above are intended to include those alkyl 

groups of the designated length in either a straight or branched configuration . 

which may optionally contain double or triple bonds. Exemplary of such alkyl 
20 groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 

isopentyl, haxyl, Isohexyl, ailyl, ethinyl, propenyt, butadienyl, hexenyl and the 

like. 

The alkoxy groups specified above are Intended to include those alkoxy 
groups of the designated length in either a straight or branched configuration 
25 which may optionally contain double or triple bonds. Exemplary of such alkoxy 
groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tertiary 
butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy, allyloxy, 2-propinyloxy, 
Isobutenytoxy, hexenyloxy and the like. 

The term "halogen" or "halo' is Intended to Include the halogen atone 
30 fluorine, chlorine, bromine and iodine. 

The term "aryl* is intended to Include phenyl and naphthyl and aromatic 
5- and 6-membered rings with 1 to 3 heteroatoms or fused 5- or 6-membered 
bicydic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. Examples 
of such heterocyclic aromatic rings are pyridine, thiophene, furan, 
35 benzothlophene, tetrazole, indole, N-methylindole, dihydroindote, Indazole, N- 
formyllndole, benzimidazole, thlazole, pyrimidine, and thiacQazde. 
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Certain of the above defined terms may occur more than once In the 
above formula and upon such occurrence each term shall be defined 
Independently of the other. 

Throughout the Instant application the following abbreviations are used 
5 with the following meanings: 





BOC 


t-butyloxycarbonyl 




BOP 

* 


BenzotriazoM -yloxy 
tr!s(dimethylamino) phosphonium 


10 




hexafluorophosphate 




CBZ 


Benzyloxycarbonyl 




COI 


N.N'-Carbonyldllmidazole 




CH2CI2 


Methylene chloride 




CHCis 


Chloroform 


15 


DCC 


DIcydohexylcarbodiimfde 




DMF 


DimethylformamJde 




EDC 


1 -{3-dimethytamInopropyt)-3- 
ethylcarbodflmide hydrochloride 




EtOAc 


Ethyl acetate 


20 


FMOC 


9-FluorenyImethoxycarbonyl 




Hex 


Hexane 




HOST 


Hydroxybenzotriazole hydrate 




HPLC 


High pressure liquid chromatography 




MHz 


Megahertz 


25 


MS 


Mass Spectrum 




NMR 


Nuclear Magnetic Resonance 




PTH 


Parathyroid hormone 




TFA 


Trifluoroacetic add 




THF 


Tetrahydrofuran 


30 


TLC 


Thin layer chromatography 


• 


TRH 


Thyrotropin releasing hormone 



The compounds of the Instant invention all have at least one asymmetric 
center as noted by the asterisk In the structural Formula I, group Z above. 
35 Additional asymmetric centers may be present on the molecule depending 
upon the nature of the various substituerrts on the molecule. Each such 
asymmetric center wQI produce two optical isomers and It Is Intended that all 
such optical Isomers, as separated, pure or partially purified optical isomers, 
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racemic mixtures or diastereomeric mixtures thereof, be Included within the 
ambit of the instant invention. In the case of the asymmetric center represented 
by the asterisk, it has been found that the absolute stereochemistry of the more 
active and thus more preferred isomer is shown in Formula IA. This preferred 

5 absolute configuration also applies to Formula I. With the F*2 substituent as 
hydrogen, the spatial configuration of the asymmetric center corresponds to 
that in a D-amino acid. In most cases this Is also designated an fi~ 
configuration although this will vary according to the values of Rj and R2 used 
in making fi- or ^-stereochemical assignments. 

10 The Instant compounds are generally isolated In the form of their 

pharmaceutical ly acceptable acid addition salts, such as the salts derived from 
using inorganic and organic acids. Examples of such adds are hydrochloric, 
nitric sulfuric, phosphoric formic, acetic, trifluoroacetic, propionic, malelc, 
succinic, malonic, methane sulfonic and the (ike. In addition, certain 

15 compounds containing an acidic function such as a carboxy can be isolated In 
the form of their Inorganic salt In which the comterion can be selected from 
sodium, potassium, lithium, calcium, magnesium and the Dke, as well as from 
organic bases. 

- - The growth hormone releasing compounds of Formula I are useful fn 

20 vitro as unique tools for understanding how growth hormone secretion is 
regulated at the pituitary level This Includes use In the evaluation of many 
factors thought or known to influence growth hormone secretion such as age. 
sex, nutritional factors, glucose, amino acids, fatty acids, as well as fasting and 
non-fasting states. In addition, the compounds of this invention can be used In 

25 the evaluation of how other hormones modify growth hormone releasing 

activity. For example, It has already been established that somatostatin inhibits 
growth hormone release. Other hormones that are Important and in need of 
study as to their effect on growth hormone release Include the gonadal 
hormones, e.g., testosterone, estradiol, and progesterone; the adrenal 

30 hormones, e.g. v Cortisol and other corticoid's, epinephrine and norepinephrine; 
the pancreatic and gastrointestinal hormones, e.g., insulin, glucagon, gastrin, 
secretin; the vasoactive peptides, e.g., bombesin, the neurokinins; and the 
thyroid hormones, e.g., thyroxine and triiodothyronine. The compounds of 
Formula I can also be employed to investigate the possible negative or positive 

35 feedback effects of some of the pituitary hormones, e.g., growth hormone and 
endorphin peptides, on the pituitary to.modify growth hormone release. Of 
particular scientific importance is the use of these compounds to elucidate the 
subcellular mechanisms mediating the release of growth hormone. 
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The compounds of Formula I can be administered to animals, including 
man, to release growth hormone in vivo. For example, the compounds can be 
administered to commercially Important animals such as swine, cattle, sheep 
and the like to accelerate and increase their rate and extent of growth, to 

5 improve feed efficiency and to increase milk production in such animals* In 
addition, these compounds can be administered to humans In vivo as a 
diagnostic tod to directly determine whether the pituitary is capable of 
releasing growth hormone. For example, the compounds of Formula I can be 
administered in vivo to children. Serum samples taken before and after such 

10 administration can be assayed for growth hormone. Comparison of the 
amounts of growth hormone in each of these samples would be a means for 
directly determining the ability of the patient's pituitary to release growth 
hormone. 

Accordingly, the present Invention Includes within its scope 
15 pharmaceutical compositions comprising, as an active ingredient, at least one 
of the compounds of Formula I in association with a pharmaceutical by 
acceptable carrier. Optionally, the active ingredient of the pharmaceutical 
compositions can comprise an anabolic agent in addition tQ at least one of the 
compounds of Formula I or another composition which exhibits a different 
20 activity, e.g., an antibiotic growth permfttant or an agent to treat osteoporosis or 
in combination with a corticosteroid to minimize the cataboflc side effects or 
with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents Include, but are not limited to, 
25 TRH, PTH, diethylstilbesterol, estrogens, fi-agonists, theophylline, anaboRc 
steroids, enkephalins, E series prostaglandins, compounds disclosed In U.S. 
Patent No. 3,239,345, e.g., zeranol, and compounds disclosed in U.S. Patent 
No. 4,036,979, e.g., sulbenox or peptides disclosed in U.S. Patent No. 
4,411,890. 

30 A still further use of the growth hormone secretagogues of this invention 
is in combination with other growth hormone secretagogues such as the 
growth hormone releasing peptides GHRP-6, GHRP-1 as described in US. 
Patent Nos. 4,41 1 ,890 and publications WO 89/071 10, WO 88/071 11 and B- 
HT920 as well as hexareDn and the newly discovered GHRP-2 as described in 

35 WO 93/04081 or growth hormone releasing hormone (GHRH, also designated 
GRF) and Its analogs or growth hormone and Its analogs or somatomecfins 
including IGF-1 and IGF-2 or ^-adrenergic agonists 6uch as donfdlne or 
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serotonin 5HTID agonists such as sumitriptan or agents which inhibit 
somatostatin or Its release such as physostlgmine and pyridostigmine. 

As is well known to those skilled in the art, the known and potential uses 
of growth hormone are varied and multitudinous. See "Human Growth 

5 Hormone", Strobel and Thomas, Pharmacological Reviews 4fL pg. 1-34 (1994) 
which describes possible use of growth hormone. Thus, the administration of 
the compounds of this invention for purposes of stimulating the release of 
endogenous growth hormone can have the same effects or uses as growth 
hormone Itself. These varied uses of growth hormone may be summarized as 

10 follows: stfmdating growth hormone release In elderly humans; treating 
growth hormone deficient adults; prevention of catabdic side effects of 
glucocorticoids, treatment of osteoporosis, stimulation of the Immune system, 
acceleration of wound healing, accelerating bone fracture repair, treatment of 
growth retardation, treating acute or chronic renal failure or Insufficiency, 

15.. treatment of physiological short stature, including growth hormone deficient 
children, treating short stature associated with chronic illness, treatment of 
obesity, treating growth retardation associated with Prader-Willi syndrome and 
Turner's syndrome; accelerating the recovery and reducing hospitalization of 
bum patients or following major surgery such as gastrointestinal surgery, 

20 treatment of intrauterine growth retardation, skeletal dysplasia, 

hypercortisonism and Cushings syndrome; replacement of growth hormone in 
stressed patients; treatment of osteochondrodysplasias, Noonans syndrome, 
sleep disorders, Alzheimer's disease, delayed wound healing, and 
psychosocial deprivation; treatment of pulmonary dysfunction and ventilator 

25 dependency; attenuation of protein catabolic response after a major operation; 
treating malabsorption syndromes, reducing cachexia and protein loss due to 
chronic Illness such as cancer or AIDS; accelerating weight gain and protein 
accretion in patients on TPN (total parenteral nutrition); treatment of 
hyperinsutinemla including nesidioblastosis; adjuvant treatment for ovulation 

30 induction and to prevent and treat gastric and duodenal ulcers; to stimulate 
thymic development and prevent for age-related decline of thymic function; 
adjunctive therapy for patients on chronic hemodialysis; treatment of 
Immunosuppressed patients and to enhance antibody response following 
vaccination; improvement In muscle strength, mobility, maintenance of skin 

35 thickness, metabolic homeostasis, renal homeostasis in the frail elderly; 

stimulation of osteoblasts, bone remodeling, and cartilage growth; treatment of 
neurological diseases such as peripheral and drug Induced neuropathy, 
GuflRan-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis. 
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cerebrovascular accidents and demyellnating diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging In 
companion animals; growth promotant in livestock; and stimulation of wool 
growth in sheep. 

5 It will be known to those skilled In the art that there are numerous 

compounds now being used in an effort to treat the diseases or therapeutic 
indications enumerated above. Combinations of these therapeutic agents 
some of which have also been mentioned above with the growth promotant 
anabolic and desirable properties of these various therapeutic agents. In these 

10 combinations, the therapeutic agents and the growth hormone secretagogues 
of this invention may be independently present in dose ranges from one one- 
hundredth to one limes the dose levels which are effective when these 
compounds and secretagogues are used singly. 

Combined therapy to inhibit bone resorption, prevent osteoporosis and 

15 enhance the healing of bone fractures can be illustrated by combinations of 
bisphosphonates and the growth hormone secretagogues of this invention. 
The use of bisphosphonates for these utilities has been reviewed, for example, 
by Hamdy, NAT., Role of Bisphosphonates in Metabolic Bone Diseases. 
Trends In Endocrinol. Metab., 1993 f 4, 19-25. Bisphosphonates with these 

20 utilities Include alendronate, tiludrorvate, dimethyl - APD, risedronate, 

etidronate, YM-175, ciodronate, pamidronate, and BM-210995. According to 
their potency, oral daily dosage levels of the blsphosphonate of between 0.1 
mg and 5 g and dally dosage levels of the growth hormone secretagogues of 
this Invention of between 0.01 mg/kg to 20 mg/kg of body weight are 

25 administered to patients to obtain effective treatment of osteoporosis. 

Compounds that have the ability to stimulate GH secretion from cultured 
rat pituitary cells are identified using the following protocol. This test is also 
useful for comparison to standards to determine dosage levels. Cells are 
isolated from anterior pituitaries of 6-week old male Wtetar rats following 

30 decapitation. Tissues are finely minced, then subjected to mechanical and 
enzymatic dispersion using 10 U/ml bacterial protease (EC 3.4.24.4, Sigma P- 
6141) in Hank's balanced saft solution without calcium or magnesium. The ceil 
suspension is plated at 5x1 0* cells per square cm In 24-wetl Costar dishes 
and cultured for 3 days in Duibecco's Modified Eagles Medium (D-MEM) 

35 supplemented with 4.5 g/L glucose, 10% horse serum, 23% fetal bovine 
serum, non-essential amino acids, 1 00 U/mL nystatin and 50 mgAnL 
gentamyctn sulfate. 
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Just prior to beginning the assay, culture wells are rinsed twice, then 
equilibrated for 30 minutes in release medium (D-MEM buffered with 25 mM 
Hepes, pH 7.4 and containing 0.5% bovine serum albumin at 37°C. Test 
compounds are dissolved in- DMSO, then diluted into pre-warmed release 

5 medium. The assay Is Initiated by adding 1 mL of release medium (with test 
compounds) to each culture well. Incubation is carried out at 37°C for 15 
minutes, then terminated by removal of the culture medium, which is 
centrifuged at 2000 x g for 15 minutes to remove cellular material before being 
assayed for rat growth hormone by a radioimmunoassay procedure using 

10 reagents provided by A.F. Pariow (Harbor-UCLA Medical Center, Torrance, 
CA). Active compounds typically stimulate growth hormone release by 3-4 fold. 

Nonpeptidyl GH secretogogues are shown to mimic growth hormone 
releasing peptides based on one or more of the following criteria: synergistic 
stimulation of GH release when added together with GHRH, Inability to further 

15 increase GH secretion by GHRP-6, sensitivity to protein kinase C Inhibitors, 
and selective stimulation of blphasic calcium flux In GH-containing cells. 

The compounds of this invention can be administered by oral, parenteral 
(e.g., Intramuscular, Intraperitoneal, Intravenous or subcutaneous Injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration 

20 and can be formulated with pharmaceutical^ acceptable carriers to provide 
dosage forms appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, 
pills, powders and granules. In such solid dosage forms, the active compound 
is admixed with at least one inert pharmaceutical^ acceptable carrier such as 

25 sucrose, lactose, or starch. Such dosage forms can aiso comprise, as is 
normal practice, additional substances other than such inert diluents, e.g M 
lubricating agents such as magnesium stearate. In the case of capsules, 
tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pills can additionally be prepared wtth enteric coatings. 

30 Liquid dosage forms for oral administration include pharmaceutical^ 

acceptable emulsions, solutions, suspensions, syrups, the elixirs containing 
inert diluents commonly used In the art, such as water. Besides such Inert 
diluents, compositions can also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, and sweetening, flavoring and perfuming 

35 agents. 

Preparations according to this invention for parenteral administration 
include 6terile aqueous or non-aqueous solutions, suspensions, or emulsions. 
Examples of non-aqueous solvents or vehicles are propylene glycol, 
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polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and 
injectable organic esters such as ethyl oleate. Such dosage forms may also 
contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by, for example, filtration through a bacteria- 
5 retaining filter, by incorporating sterilizing agents into the compositions, by 
irradiating the compositions, or by heating the compositions. They can also be 
manufactured In the form of sterile solid compositions which can be dissolved 
in sterile water, or some other sterile injectable medium immediately before 
use. 

10 Compositions for rectal or vaginal administration are preferably 

suppositories which may contain, In addition to the active substance, excipients 
such as coca butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared 
with standard excipients well known tn the art 

15 The dosage of active ingredient in the compositions of this invention 

may be varied; however, it is necessary that the amount of the active ingredient 
be such that a suitable dosage form is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, 
and on the duration of the treatment Generally, dosage levels of between 

20 0.0001 to 1 00 mg/kg of body weight daily are administered to patients and 
animals, e.g., mammals, to obtain effective release of growth hormone. 
A preferred dosage range is 0.01 to 5.0 mg/kg of body weight dally. 
The following structures prepared In the Examples indicated exemplify 
the nomenclature used in this document 

25 

{R)-g-rg.(g-Amtno-2-m*^yi^ 

1.g.a.4-tetmhvdnvlsoouinonne-6-carboxylic acid ethylamlde hydrochloride 
Example 26 



35 



30 




NH 2 
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(m-Piperidine^-carboxvllc acid (1 -naphthalen-2-ytmethyU2^xo-2-fS-fto»uenB- 

4-suHonvlamlnoV1.3-dihvdro-lsoindol-2-yn-ethvl>-amldB 
Example 83 



5 



10 




I R)-N-H -f4-f Acehri-phenvt-aminol-Dlperidine-1 -carbonyll-2-ri H-indol-3-ylV- 
etfiyn-2.flm»no-lsobutvramldB 

15 Example 34 



20 




25 IR)-2-Amlno4^1.riH-lndol3-vtme^^ 

caifaonvn.ptoBfldlfw1.YlV«thvlWiBobutvratn»dB 

Example 46 




35 
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2-Amino-N-f1-mVbenzvloxvmethy|.2 -oxo-244-f2-oxD-2.3-dihVdfD- 
ben^olmldazol-1-yt)-piperidlq-1-yn-ethyl)-lsobulvramlde 
Example 1 



10 



15 



( ° 

V 



mV2.Am1n a .N.f2./1H.lndol.a. V IV1.rfi42.f3-niethvtHjreldoU P henvn-3.4- 
dihvdro-1H-isoHUinonnft.2^afbonvlUathvlWsobutvramtdB 
Example 29 



20 



25 
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rRV3-Amlno-N-f1.nH^ndol.3-vlmethvip.oxo.2.f4-f2.nhflnYJ-ben20imidazol-1~ 
vt^p|peridln.1.ylVethyn.3.methy|.butvram;de 

Example 91 

5 

,0 NH2 

The preparation of the compounds of Formula I of the present Invention 
can be carried out In sequential or convergent synthetic routes. Syntheses 

15 detailing the preparation of the compounds of Formula I In a sequential manner 
are presented In the following reaction schemes. 

Many protected amino acid derivatives are commercially available, 
where the protecting groups P are, for example. BOC, CBZ, FMOC, benzyl or 
ethoxycarbonyl groups. Other protected amino acid derivatives can be 

20 prepared by literature methods. Some substituted pyrrolidines, plperidlnes 
and tetrahydroisoqulnolines are commercially available, and many other 
pyrrolidines, 4-subst'rtuted piperidlnes, and 1 ,23,4-tetrahydrolsbquinollnes are 
known In the literature. Various phenyl or heteroaryl substituted plperidlnes 
and 1,2,3,4-tetrahydroisoquinollnes can be prepared following literature 

25 methods using derivatized phenyl and heteroaryl intermediates. Alternatively 
the phenyl or heteroaryl rings of such compounds can be derivatized by 
standard means, such as haiogenation, nitration, sulfonytation etc 

Many of the schemes illustrated below describe compounds which 
contain protecting groups P. Benzyioxycarbonyl groups can be removed by a 

30 number of methods including, catalytic hydrogenation with hydrogen In the 
presence of a palladium or platinum catalyst in a protic solvent such as 
methanol. Preferred catalysts are palladium hydroxide on carbon or palladium 
on carbon. Hydrogen pressures from 1-1000 psi may be employed; pressures 
from 10 to 70 psi are preferred. Alternatively, the benzyioxycarbonyl group can 

35 be removed by transfer hydrogenation. 

Removal of BOC protecting groups can be carried out using a strong 
acid such as trifluoroacetic acid or hydrochloric acid with or without the 
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presence of a cosolvent such as dichloromethane or methanol at a 
temperature of about -30 to 70°C, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods 
including, catalytic hydrogenation with hydrogen in the presence of a 
palladium catalyst in a protic solvent such as methanol. Hydrogen pressures 
from 1-1000 psi may be employed; pressures from 10 to 70 psi are preferred. 
The addition and removal of these and other protecting groups is discussed by 
T. Greene in Protective Groups in Organic Synthesis, John Wiley & Sons, New 
York, 1981, 
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SCHEME1 



10 



15 



20 



R R 

H R-|-N-P 
Ob . N CO 

cooh w v\ wV 



2 

R R 



+ l R R 

CO I .co 

I HOOC-A-N-P i 

X Y X Y 



X Y 
3 

R R O R 
I 

A-N-P 



I ii 

25 R-j — L— A-N— H 



CO 
I 

(CHaJb'tCHa),, 



30 W 

X Y 



35 The protected amino acid derivatives 1 are in many cases commercially 
available, where the protecting group P is, for example, BOC or CBZ groups. 
Other amino adds can be prepared by literature methods. 
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As illustrated in Scheme 1, coupling of amines of formula 2 with 
protected amino acids of formula 1, where P is a suitable protecting group, is 
conveniently carried out in an inert solvent such as dichloromethane or DMF by 
a coupling reagent such as EDC or DCC in the presence of HOST. In the case 

5 where the amine is present as the hydrochloride salt, it is preferable to add one 
equivalent of a suitable base such as triethylamine to the reaction mixture. 
Alternatively, the coupling'can be effected with a coupling reagent such as 
BOP In an inert solvent such as methanol Such coupling reactions are 
generally conducted at temperatures of about -30 to about 80°C, preferably 0 

10 to about 25°C. For a discussion of other conditions used for coupling peptides 
see Houben-Weyi, Vol. XV, part II, E, Wunsch, Ed., George Thelme Vertag, 
1974, Stuttgart. Separation of unwanted side products and purification- of 
Intermediates is achieved by chromatography on silica gel, employing flash 
chromatography (W. C. Still, M. Kahn and A. Mitra, J. Org. Chem 43 2823 

15 1 978), by crystallization, or by trituration. 

Transformation of 3 into intermediates of formula 4 can be carried out by 
removal of the protecting group P as described above. Coupling of 
intermediates of formula 4 to amino acids of formula 5 can be effected as 
described above to give intermediates of formula 6. Deprotection of the amine 

20 6 gives compounds of formt^a 7. 
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7 



Alternatively, compounds of formula 7 can be prepared by a convergent 
route as shown In Scheme 2. Intermediate esters of formula 8 can be prepared 
by treating amino adds 1, where P Is a suitable protecting group, with a base 
such as potassium carbonate followed by an alkyl halide such as lodomethane 

30 In a suitable solvent such as DMF. Deprotection of the amine transforms 8 into 
9. Alternatively, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
intermediate 10 can be converted to intermediate add 1 1 by a number of 
methods known in the art; for example, methyl and ethyl esters can be 

36 hydrolyzed with Dthiutn hydroxide in a protlc solvent such as aqueous 

methanol or aqueous THF at a temperature of about -20 to 120°C, preferably 
about 20 to 70°C. In addition, removal of a benzyl group can be accomplished 
by a number of reductive methods including hydrogenatfon in the presence of 
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platinum or palladium catalyst In a protic solvent such as methanol. Acid 11 
can then be coupled to amine 2 to give Intermediates of formula 6. 
Transformation of 6 to 7 can be achieved by removal of the protecting group P. 

c SCHEMES 



10 



16 



25 



30 




NRR NRR 

co co 

20 ' t 

CH2 O fjl CH2 p R 

,_|_ L _li_ A _ N _p R-j-L-2-A-N-H 



R- 

9° co 

«ojtf"»«. (CH 2 ) m N -(CH a ) n 

X Y X X Y 

.14 15 



Compounds of formula 6 where R = CH2COOR, can be converted to 
intermediate adds of formula 13 by any of the methods outlined In Scheme 2. 
Coupling the add 13 to amine 147 generates the intermediates of formula 14 
as illustrated in Scheme 3. Transformation of 14 to 15 can be achieved by 
35 removal of the protecting group P. 
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SCHEME 4 




As shown in Scheme 4, compounds of formula 1B can be prepared by 
treating 2-nItfobenza!dehydes of formula 16 with amines of formula 17 in the 
presence of a suitable reducing agent which Include alkali metal borohydrides 

30 and cyanoborohydrides. The preferred reducing agent is sodium 

cyanoborohydride. Sodium borohydrlde and sodium triacetoxyborohydride 
may also be used. For a general review of reducBve amtnations see R. F. 
Borch, Aldrichimlca Acta, 6, 3-10 (1975). The nRro group of compound 18 can 
be reduced by a number of methods including hydrogenation with a catalyst 

35 such as palladium in a protic solvent such as methanol to give compounds of 
tormuta 19. Cydtzation of the diamine with N^'-carbonyidiimidazole (CDI) or 
other phosgene equivalents generates compounds of formula 20. Removal of 
the protecting group transforms 20 Into 12. 
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SCHEME 5 
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As shown in Scheme 5, compounds of formula 23 can be prepared by 
treating 2-nftroanffines of formula 21 , where X=N or C, with N-protected 
plperidones of formula 22 in the presence of a hydride reducing agent such as 
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sodium bo/ohydride. Alternatively intermediates of formula 23 can be 
prepared by heating a protected 4-aminopiperidIne 17 and a compound of 
formula 30, where X=N or C, in a solvent sue* as ethanol or DMF in the 
presence of an add acceptor such as triethylamine or potassium carbonate. 

5 The nftro group of formula 23 can be reduced by a number of methods 

including hydrogenation with a catalyst such as palladium in a solvent such as 
methanoDc Hd to give compounds of formula 24. Cyclization with CDI or other 
phosgene equivalents produces the benzimldazoflnones of formula 25. 
Transformation of 25 into 26 can be achieved by removal of the protecting 

10 group P. 

SCHEME 6 



O 




28 30 26 

35 

As shown in Scheme 6, the benzimrdazolinones of formula 26 can also 
be prepared by treating 2-anthranflic acids of formula 27 with N-protected 
plperldones of formula 22 In the presence of a hydride reducing agent such as 
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sodlum cyanoborohydride to give compounds of formula 28. The acid of 
formula 28 can then be treated with diphenylphosphoryl azide to give the aroyl 
aifde of formula 29. Heating 29 In xylene produces the benzlmldazollnones of 
formula 30. Transformation of 30 into 26 can be achieved by removal of the 
5 protecting group P. 
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Compounds of formula 33 can be prepared by treating a 4-piperidone of 
formula 22, where P Is a protecting group such as benzyl, with a primary 
(R2=H) or secondary amine of formula 147 in the presence of a hydride 
reducing agent such as sodium cyanoborohydride as shown In Scheme 7. 

5 Compounds of formula 33 can either be deprotected by conventional means to 
give compounds of formula 34 r or in the case where R2a=H the amine can be 
coupled to a carboxyfic acid. of fdrmula 35 Using a coupling agent such as EDC 
In the presence of HOBT In an inert solvent such as dichloromethane to give 
compounds of formula 36. Subsequent removal of the protecting group 

10 generates compounds of formula 37. Alternatively, 33 can be treated with an 
aryl or alkyl siitfonyl chloride 38 In the presence of an add scavenger to 
generate the sulfonamide 39. Transformation of 39 into 40 proceeds by. 
removal of the protecting group. 

SCHEME 8 




p p n 

22 41 42 



As illustrated in Scheme 6, piperidlnols of formula 41 can be prepared 
25 by treating a suitably protected 4-piperldone of formula 22 with organometalllcs 
of formula YU or YMgX or YZnX where X» CI, Br, or I in aprotic solvents such 
as tetrahydrofuran or diethyl ether at temperatures at or below 0°C. 
Intermediates of formula 41 can then be deprotected to give compounds off 
formula 42. 
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20 Treating a methyl arylacetate 43 and a protected bte(chloro8lhyl)amine 
44 (Bens and Ice; J. Phsirm. Sd. 1972 61 pp 1316-1317} with two equivalents 
of a base such as Itthtum diisopropytamide In a solvent such as THF generates 
the piperidine ester 45 as shown In Scheme 9. The ester can* then be 
hydrolyzed under mild basic conditions to give intermediates of formula 46. 

25 The resulting add can then be coupled to amines of formula 147 to give . 
4,4 'disubstftuted piperidlnes of formula 47. Deprotection of the amine 
generates compounds of fomuria 48. 



30 
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As Illustrated in Scheme 10, compounds of formula 50 can be prepared 
by treating a 4-piperidone of formula 22, with equimolar amounts of potassium 
cyanide and a primary or secondary amine hydrochloride In aqueous ethanol 
to give intermediates of formula 49. Intermediates of formula 49 can then be 
5 deprotected to give compounds of formula 50. 

SCHEME 11 

JT B 

51 52 S3 

15 Treating an aryl nitrite of formula 51 with Intermediate 44 with two 

equivalents of a base such as sodium amide in a suitable solvent such as 
DMSO generates the 4,4 ^substituted pyridines of formula 52. Subsequent 
deprotection of the piperidine amine gives rise to compounds of formula 53 as 
shown In Scheme 11. 

20 

SCHEME 12 
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The nltrile group of 52 can be reduced by a number of methods (March, 
J n Advanced Org. Chem.; Reactions, Mechanisms, and Structure, John Wiley & 
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Sons, New York, 1985), including lithium aluminum hydride to give the primary 
amine of compound 54. Intermediate 54 can then be coupled to acids of 
formula 35 as outlined in Scheme 12 to give compounds of foymula 55. 
Subsequent deprotectlon of the piperidine amine gives compounds of formula 
5 56. 

SCHEME 13 




Printed from Mimosa 10/13/1997 14:01:34 page -42- 



WO 96/38471 FCIYEB95/00410 

-41- 

The nftrile 52 can also be converted to an ester as described In Scheme 
13 by heating intermediate 52 with concentrated sulfuric acid and a small 
amount of water to temperatures around 150°C, followed by heating the 
mixture in an alcohol solvent to temperatures around 125°C. Deprotection of 

5 the piperidsne amine 57 generates compounds of formula 58. Alternatively, the 
nttrile can be hydrolyzed to the amide 161 using a number of methods known 
In the literature (March, J M Advanced Org. Chem.; Reactions, Mechanisms, and 
Structure, p. 788, John Wiley & Sons, New York, 1985); for example, heating 
the amide in concentrated sulfuric add to temperatures around 100-1 5 0°C will 

10 convert the nttrile to the amide as will treating the nitrite with hydrogen peroxide 
and sodium hydroxide in aqueous acetone. Transformation of 161 to 162 
proceeds by removal of the protecting group. 

SCHEME 14 

15 




59 60 . 61 

20 

Many 1,2,3,4-tetrahydroisoquinoflnes and substituted 1,2,3,4- 
tetrahydrolsoqulnolines can be prepared by methods described in the literature 
(R. Adams, Org. Reactions vol VI; pp 74-206, John Wiley & Sons, New York, 
NY 1964). As Illustrated In Scheme 14, treating an amine of formula 59, such 

25 as1 ,2,3,4-tetrahydrolsoquinpOne, with potassium nitrate In concentrated 
sulfuric add at temperatures below 5°C generates the nKro amine of formula 
60. Reduction of the nftro functionality to the corresponding amine using bon 
powder and ammonium chloride in refluxlng aqueous ethanol is one of many 
suitable literature procedures (see March, J., p. 1103-4, Advanced Org. Chem.; 

30 Reactions, Mechanisms, and Structure, John Wiley & Sons, New York, 1985) 
for carrying out this transformation to generate compounds of formula 61. 



35 
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As described in Scheme 15, the B-phenethyiamide of compound 63 can 
be prepared by treating 4-bromophenethylamine, 62, with ethyl formate. 

20 Treating Intermediate 63 with polyphosphoric acid and phosphorous pentoodde 
in a Bischler-Napieralsld cydodehydration produces the 7-bromo-3,4- 
dlhydroisoquinoline 64. Sodium borohydride reduction of the hydrochloride 
salt of compound 64 in water produces the 7-bromo-1 ,2,3,4- 
tetrahydroisoquinofine 65. Following the method outlined In Scheme 14, 

25 nitration of 7-bromo-1£3,44etraftydroisoquinoline generates intermediate 66. 
Protection of the tetrahydroisoquinollne amine 66 with a suitable protecting 
group P, such as tert-butoxycarbonyl, can be achieved by methods known to 
those skilled In the art and produces intermediates of formula 67. Reduction of 
the nftro group and dehalogenation can be accomplished by hydrogenatfon 

30 using a catalyst such as palladium In a solvent such as acetic add with 
ammonium acetate as a buffer and gives compounds of formula 68. 



35 
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Treating the amines of formula 68 with an Isocyanate of formula 69 gives 
the urea of formula 70 as illustrated In Scheme 16. Alternatively the amine 68 
20 can be funcfonaflzed with an acid chloride or acid to give the amide of forrmda 
72, a sutfonyl chloride of formula 3B to give the sulfonamide 74, or a ketone of 
formula 154 and a reducing agent to give the amine of formula .155. The 
resulting amines can be deprotected to give Intermediates 71, 73, 75 and 156 
respectively. 

25 

SCHEME 17 




The synthesis of 6-, 7-, and 8-methoxy substituted 1,2,3,4- 
35 tetrahydroisoqulnollnes Is described by Sad and Qrunewald in J. A/led. Chem. 
30, 1987 pp 2208-221 6. The methoxy group can be removed by a number of 
methods; for example, reflwdng compounds of formula 76 with 48% HBr 
generates compounds of formula 77 as shown In Scheme 17. 
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Treating compound of formula 78, where P Is a suitable protecting 
group, with pyridine and triflic anhydride in a suitable solvent such as 
dichloromethane generates the trtflate of formula 79 as shown in Scheme 18. 

5 The triflate can then be carbonylated with carbon monoxide and a catalyst such 
as palladium acetate in the presence of a base such as triethylamlne and a 
figand such as 1,3-bls(dlpheny!phosphine)propane in an alcohol advent such 
as methanol to generate the ester of formula 80. The ester can then be 
hydrolyzed by a number of different methods to give the acid of formula 81. 

10 The acid can then be coupled to amines of formula 147 to give compounds of 
formula 82. Subsequent deprotection of the amine generates compounds of 
formula 83. Alternatively, compound of formula 80 can be deprotectetf to give 
intermediate 1 65. The amine can then be coupled to acids of formula 1 1 to 
give compounds of formula 166. Subsequent deprotection of the amine 

15 generates intermediate 167. Hydrolysis of the ester tran s forms 167 into 168. 

SCHEME 19 




30 85 



Alternatively, as shown in Scheme 19, the triflate of formula 79 can 
undergo a blaryt cross-coupling reaction with a suitable nucleophBe such as 
an aryiboronlc add or aryl zincate 86 (where M » metal) in the presence of a 
35 catalyst such as tetraHs (triphenylphosphine) palladium(O) and potassium 
carbonate In toluene and aqueous ethanol to give the intermediate of formula 
84. Deprotection of the Isoqulnoline amine transforms 84 to 85. 
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As shown in Scheme 20, the boronlc add of formula 88 can be prepared 
by treating a suitably protected aniline 87 with t-butyDKMum and trimethylborate 
at temperatures near *78°C. Intermediate 88 can then be coupled to trfftate 79 
35 using conditions defined in Scheme 19 to give 89. The aniline protecting 
group can then be selectively removed, and the resulting amine 90 treated with 
an Isocyanate 69 and a suitable base to give the urea of formula 91. 
Deprotection of the amine transforms 91 to 92. Alternatively, the amine of 
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formula 90 can also be sulfonylated wtth a suifonyl chloride in the presence of 
an acid scavenger to give compounds of formula 93. Deprotection of the 
amine transforms 93 to 94. Acylation of 90 with a carboxytic acid 35 using a 
coupling agent such as EDC In the presence of HOBT tn an Inert solvent such 
5 as DMF gives the compound of formula 95. Deprotection of the amine 
transforms 95 to 96. 



SCHEME 21 
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As Illustrated In Scheme 21 , phthallmides of formula 99 can be prepared 
from 4-arninopyridlnes 97 and phthalic anhydride 96 as described by Ciganek 
et aJ. U.S. Pat Appl. 92/676542. The pyridine ring of 99 can be reduced by a 
number of methods including hydrogenation in the presence of a platinum 

5 catalyst in a solvent such as methanolic HCI to give the pfperidine ring of 
formula 157. Alternatively, quatemization of the pyridine ring with benzyl 
bromide in ethanol leads to the quaternary salt 100. The pyridine ring can then 
be reduced by a number of methods including hydrogenation In the presence 
of a platinum catalyst in glacial acetic acid or methanol to give 101 . Many otter 

10 anhydrides are commercially available and one skilled in the art can apply 
such chemistry to these compoumfc. 

Addition of organometaOics such as RU or RMgX where X=d, Br, or I to 
compounds of formula 101 followed by hydrolysis produces compounds of 
formula 102. Deprotection of the plperidlne amine transforms 102 to 103. 

15 Compounds of formula 1 01 can be converted to compounds of formula 

104 with hydride reducing agents such as sodium borohydride In methanol, or 
nthlum borohydride In an aprotic solvent such as THF. Phthallmides may also 
be reduced to compounds of type 104 with zinc in acetic acid. Deprotection of 
the plperidlne ring transforms 104 to 105. 

20 Compounds of formula 104 can be treated with a base such as sodium 

hydride In appropriate solvents such as tetrahydrofuran, or metal alkoxldes 
such as sodium methoxide in alcohol solvents such as methanol, followed by 
addition of an alkylating agent to give compounds of formula 106. 
Alternatively, such compounds can be prepared by treating compounds of 

25 formula 104 with an alcohol in the presence of an acid such as hydrochloric or 
methanesutfonic at temperatures of about 0-100°C. Deprotection of the 
plperidine ring transforms 106 into 107. 

Treating compounds of formula 101 or 104 with zinc In acetic add or tin 
in acetic acid in the presence of hydrochloric acid generates Intermediates of 

30 formula 108. Deprotection of the amine transforms 108 to 109. 



35 
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Treating 110 wfth one equivalent of a base such as potassium tort* 
butoxide In a solvent such asTHF, followed by addition of 111 and then by a 
second equivalent of base generates Intermediate of formula 1 12 as illustrated 
35 in Scheme 22. Conversion of 112 to 113 can be accomplished by a number of 
methods, including hydrogenaOon with a catalyst such as palladium tn a 
mixture of ethanol and aqueous HCI. Alternatively, the ester of 1 12 can be 
deprotected to give the Intermediate acid 15B. The add 158 can be coupled to 
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amine 147 to give the amide of formula 159. Conversion of 159 to 160 can be 
accomplished by a number of methods including hydrogenation with a catalyst 
such as platinum in methanolic HCI. 

c SCHEME 23 
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As illustrated in Scheme 23, a differentially protected 3-amlnopyrroIidine 
of formula 1 1 4 is selectively deprotected at the 3-amino position to give 
intermedlaie 1 15. The amine can then be suHonylated with a sulfonyl chloride 
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38 in the presence of an add scavenger in a solvent such as dlchloromethane 
Id give 116. Alternatively, the amine can be coupled to add 35 as above to 
give 117. Deprotection of the pyrrolidine nitrogen of 116 and 117 generates 
compounds of formula 118 and 119 respectively. 

5 
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As shown in Scheme 25, isolndolines of formula 129 can be prepared 
from 126 by radical bromination using a suitable source of bromine radical 
such as N-bromosucclnimlde and a suitable radical initiator such as AIBN (2,2- 
azoblsfteobutyronltrfle) in an inert solvent such as carbon tetrachloride to 

S produce intermediates 127. The dibromlde can then be treated with a suitably 
protected primary amine such as benzyiamine In aqueous acetone using a 
base such as sodium carbonate to give compounds of formula 128. 
Deprotection of the amine and nitro reduction to give 129 can be accomplished 
by hydrogenaiion with hydrogen In a profic solvent such as ethanol using a 

10 catalyst such as palladium The coupling of Intermediate 129 to acid 11 gives 
130. The free amine can then be acytated or sulfonyiated by methods 
mentioned above to give 131 and 132. Transformation of 131 into 133 and 
132 into 134 can be accomplished by removal of the protecting group P. 

« SCHEME 26 
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As shown in Scheme 26, an N-protected 4-hydroxyptperidlne 142 can 
be treated with methanesulfonyt chloride In the presence of a base such as 
trlethylamine in an inert solvent such as methylene chloride to give the 
35 Intermediate mesylate of formula 143. The mesylate can then be displaced 
with an imldazo[4,5-b]pyridine of formula 135 (for example, see Carpino etal., 
Biorg. & Med. Chem. Lett 1994 4, pp 93-98 and references cited within) using 
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a base such as sodium hydride in a solvent such as DMF or dloxane to give 
144. Deprotection of the amine transforms 144 into 145. 

SCHEME 27 
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Benzisoxazoles of formula 136 can be prepared as described by 
Vfflabobs et a!., J. Med. Cham. 1994 37 pp 2721-2724. The amine 136 can 
be coupled to acids of formula 35 as illustrated In Scheme 27 to give 
30 intermediates 137. Deprotection of the plperidine amine gives 138. 

Alternatively the amine 136 can be suffonylated to give 139. Deprotection of 
the amine generates compounds of formula 140. 



35 
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Esters of formula 146 can be prepared by treating an acid of formula 5 
15 with hydroxysuccinirnide in the presence of a coupling agent such as EDC In 
an Inert solvent such as methylene chloride as Illustrated in Scheme 28. 
Treating the ester with an amino acid of formula 1 in a solvent such as DMF In 
the presence of a base such as dBsopropylethytamlne produces 11. 

oa SCHEMES) 
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The preparation of compounds of formula 148 has been described by 
Blank et a!., J. Med. Chem. 1980 23 pp 837-840. Treating the sutfonyi chloride 
148 with a phenol of formula 149 and a base such as potassium carbonate In a 
polar solvent such as acetonrtrile or acetone generates Intermediates of 
S formula 150. DeprotecBon of the amine transforms 160 into 151. Alternatively 
the sulfonyl chloride can be treated with an amine 147 h the presence of an 
add scavenger such as triethylamine In an Inert solvent such as 
dichloromethane to give the sulfonamide of formula 152. Deprotection of the 
tetrahydroisoquinoline amine transforms 152 into 153. 

10 

SCHEME 30 
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As Illustrated In Scheme 30, treating an indole of formula 169 with a 
base such as methoxide ion In a solvent such as methanol, followed by 
addition of a ketone of formula 170 produces intermediates of formula 171* 
Conversion of 171 to 172 can be accomplished by a numbsr of reductive 
25 methods Including hydrogenafion In the presence of a protic solvent such as 
ethanol using a catalyst such as palladium. 

SCHEME 31 
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As shown In Scheme 31, treating an amine of formula 24 with three 
equivalents of anhydride 173, neat at temperatures near or around 160°C 
overnight, followed by decomposition of excess anhydride with a base such as 
5 sodium hydroxide generates compounds of formula 174. DeprotecBon of the 
amine transforms 174 Into 180. 

SCHEME 32 
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As illustrated In Scheme 32, alkytatfon of the diphenyloxazlnone of 
formula 175 wfth clnnamyl bromide in the presence of sodium 
bls(trimethyi$Byt)amlde generates 176 which Is then converted to the desired 
25 (D)-2-amlho-5-phenyIpentanolc add 177 by removing the protecting group and 
hydrogenation over a PdCfe catalyst 
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Compounds of formula 179 can be prepared by treating an indole of 
formula 178 with benzoyl chloride in pyridine as Blustrated in Scheme 33. 
Subsequent heating of 179 with dlbenzylamlne and a catalyst such as 
palladium on carbon at temperatures at or near 210°C In a 6dvent such as 
35 dlphenyl ether generates the intermediate of formula 180. The indole nitrogen 
can be alkylated by treating 180 with cuprous bromide and bromobenzene in 
the presence of a base such as potassium carbonate in a suitable solvent such 
as N-methylpyrrofldlne at reflux overnight to give intermediates of formula 181. 
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Quatemization of the pyridine nitrogen can be accomplished by treating 181 
with benzyl bromide in a solvent such as benzene at refluxJng temperatures to 
give intermediates of formula 192. Treating 192 with excess sodium 
borohydride in methanol generates the tetrahydropyridine 182. HydrogenaBon 
of 182 with hydrogen in a solvent Buch as ethanol using a catalyst such as 
palladium produces the piperidine of formula 183. 

SCHEME 34 
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Compound of formula 185 is prepared by refliodng a mixture of 184 in 
acetic anhydride for several hours. The acid chloride can be prepared by 
treating 185 with either thionyl chloride r oxalyl chloride to give intermediates 
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of formula 191. Friedel-Crafts acytation of m-dlfluorobenzene with 191 In the 
presence of aluminum chloride as a catalyst produces 1B6. Removal of the 
acetyl protecting group can be accomplished by heating 188 in a mixture of 
concentrated HCI and glacial acetic add to give intermediate of formula 187. 
; The oxtme 188 can then be prepared by refluxing 1 87 with triethylamlne and 
hydroxylamine hydrochloride in ethanol for several hours. Refluxing the oxime 
in 50% NaOH produces the benzoisoxazole 189. 



25 



SCHEME 35 
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As shown in Scheme 35, compounds of formula 193 can be prepared by 
treating anilines of formula 194 with N-protected plperldones of formula 22 in 

30 the presence of a hydride reducing agent such as sodium 

triacetoxyborohydride in a solvent such as acetic add which contains an 
excess of sodium sulfate; Treating compounds of formula 193 with 
chloroacetonitrile at temperatures at or near 0°C in the presence of a Lewis 
acid such as boron trichloride followed by refluxing the mixture overnight and 

35 then treating the solution with 10% HCI and refluxing again for O.Sh produces 
intermediate of formula 195. Treating 195 with sodium borohydride in a 
solvent such as ethanol generates the Indole of formula 196. Deprotecfion of 
the amine transforms 1 96 Into 1 97. 
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The following examples are provided for the purpose of further 
Illustration only and are not Intended to be limitations on the disclosed 
Invention. 

General Experimental Procedures 

5 Amlcon silica 30 uM, 60 A pore size, was used for column 

chromatography. Melting points were taken on a Buchi 510 apparatus and are 
uncorrected. Proton and carbon NMR spectra were recorded on a Varian XL* 
300, Bruker AC-300, or Bruker AC-250 at 25. °C , Chemical shifts are 
expressed in parts per million downfield from trimethylsflane. Particle beam 

10 mass spectra (MS) were obtained on a Hewlett-Packard 5989A spectrometer 
using ammonia as the source of chemical ionization. For Initial sample 
dissolution chloroform or methanol were employed. Liquid secondary Ion 
mass spectra (LSIMS) were obtained on a Kratos ConcepMS high resolution 
spectrometer using cesium ion bombardment on sample dissolved in a 1:5 

15 mixture of dfthloerythrito) and dlthlothretol or in a thlogtycerot matrix. For initial 
sample dissolution chloroform or methanol were employed. Reported data are 
sums of 5-20 scans calibrated against cesium iodide. TLC analyses were 
performed using E. Merck Kieselgel 60 F254 silica plates visualized (after 
elution wHh the indicated solvents)) by UV, iodine or by staining with 15% 

20 ethanolic phosphomolybdic add or eerie sulfate/ammonhim molybdate and 
heating on a hot plate. The terms •concentrated" and "coevaporated" refer to 
removal of solvent at water aspirator pressure on a rotary evaporator wHh a 
bath temperature of less than 40°C. 

General Procedure A (Peptide coupling using EDC). A 0.2-0.5 M 

25 solution of the primary amine (1 .0 equivalent) in dichioromethane (or a primary 
amine hydrochloride and 1 .0-1.3 equivalents of triethytamine) was treated 
sequentially with 1.0-1.2 equivalents of the carboxylic acid coupling partner, 
13-1.8 equivalents hydroxybenzotriazole hydrate (HOST), and 1.0-12 
equivalents (stoichiometricalfy equivalent to the quantity of carboxylic acid) 1* 

30 (3-dimethyiamlnopropyt)-3^ hydrochloride (EDC) and the 

mixture was stirred overnight in an ice bath (the ice bath was allowed to warm, 
thus the reaction mixture was typically held at 0-20 °C for 4-6 h and 20-25 °C 
for the remaining period). The mixture was diluted with ethyl acetate or other 
solvent as specified, and the resulting mixture washed twice with 1N NaOH, 

35 twice with 1N HCI (if the product is not basic), once with brine, dried over 
Na2S04, and concentrated giving the crude product which was purified as 
specified. The carboxylic acid component could be used as the 
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dicyctohexyiamine salt in coupling to the primary amine or hydrochloride of the 
latter; in this case no triethylamlne was employed. 

General Procedure B. (Cleavage of a.t-Boc-protected Amine using 
TFA). CokJ trifluoroacetic acid (usually 0-10°C) was added to the t-Boc amine 

5 (typically 1 0 mL per mmol amine) neat or dissolved tn a minimum volume of 
CH2CI2 and the resulting solution was stirred at 0°C for 0.25-2h (the time 
required for complete disappearance of the starting material to a more polar 
product as Judged by TLC). The resulting solution or suspension was 
concentrated, and the residue coevaporated several times with added 

10 methylene chloride. The residue was then dissolved in ethyl acetate and 
washed twice with 1N NaOH and once with brine. TTie organic phase was then 
dried over N32SO4 and evaporated to give the free amine which was used 
without further purification or purified as specified. 

General Procedure C. (Cleavage of a t-Boo-protected Amine and HQ 

15 salt exchange). Cold trifluoroacetic acid (usually 0-1 0°C) was added to the t- 
Boc amine (typically 10 mL per mmol amine) and the resulting solution was 
stirred at 0°C for 0.25-2 h (the time required for complete disappearance of the 
starting material to a more polar product as Judged by TLC). The resulting 
solution or suspension was concentrated, the residue coevaporated several 

20 times with added methylene chloride and then dried in vacuo. The 

trifluoroacetate salt was dissolved in ethanol (typically 5 mL per mmol of saft) 
and cooled to 0°C. Two equivalents of either aqueous 1N HCi or 1M HCI in 
ether was added to the cold solution, and the mixture stirred for 1 0 min. at 0°C. 
The mixture was then concentrated and the residue coevaporated several 

25 times with ethanol and then dried In vacuo. The resulting oil in most cases 
could be triturated to a sofid with diethyl ether. 

General Procedure D. (Lithium Hydroxide Hydrolysis of Esters). To a 
0.20-O50M solution of ester dissolved tn THF, 3-5 equivalents of lithium 
hydroxide hydrate dissolved In a volume of water equal to 25% the volume of 

30 THF was added. The mixture was stirred overnight at room temperature. 
Excess THF was removed by evaporation, and the baste aqueous mixture was 
extracted three times with ethyl acetate, and then acidified to pH4 with dilute 
acetic pr hydrochloric acid. The product was extracted with ethyl acetate and 
the combined organic extracts were washed with brine, dried over MgS04 and 

35 evaporated to give the desired acid which was used without further purification, 
or triturated to a soDd as specified. 
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Example 1 
P.Aminn-N41-fflM)enzyloxymPth^^^ 

bBn7oimidazol-1.yn-plpflridtf>-1.vn-flthvn- 
' isobutvramldB hydrochloride 
5 A- {1-mVBen 7yloxymefty|.g.oxo-244-(2^xo-2.^rivdro-benzoim!dazot- 
l-yl>-plpBririlrvl.vn-BttivlWMfbamle add tert-butvl ester 

According to General Procedure A, 420 mg (1.94 mmol) of N-t-BOC-O- 
benzyt-r> serine and 571 mg (1.94 mmol) of 4-<2-keto-1-benzim!dazonnyl) 
piperidine were coupled and the product purified by silica gel chromatography 
10 (1:1 v/vEtOAc/hexanes) to afford 630 mg of 1A. 

1H NMR (CD3OD 250MHz) 5 7.18-7.44 (m, 5H), 6.85-7.10 (m, 4H), 
4.16-434 (m, 6H), 3.60-3.74 (m, 2H), 2.73-2.90 (m, 1H), 225-2.67 (m, 2H), 
1.71-1.90 (m, 3H), 1.45-1.55 (m, 9H). 

B. fBVl.f1 4rg.Amlno-3^engyloxy-orontonvl^.nlperidhv4-vn.1 .3- 
15. dthydrp.hengnimldazoV2-onB 

According to General Procedure B, 630 mg (127 mmol) of the product . 
from 1A was deprotected to afford 550 mg of 1B. 

C fW1.rR)-BBn^oxvmetriyl.g^mvgJ4.fg^Mvg^lhvdT^ 
banydmldayoM .yn-otperidin-1 -vn-ethy»<MrhafnovfV1 ^emvVelhvlVcarbarnlC 

20 add tert-fairtyl ester 

According to General Procedure A, 44 mg (022 mmol) of N-t-BOC-ct- 
methylalanlne and 76 mg (020 mmol) of 1B were coupled, and the product 
was purified by silica gel chromatography (10:1.5 v/v EtO Achexanes) to give 
24mgof1C. 

25 1 H NMR (CDCI3 250MHz) 8 925-9.40 (d. 1H), 6.78-7.41 (m, SH), 4.79- 

5.30 (m, 3H), 4.45-4.65 (m, 3H), 4.17-4.42(m, 1H). 3.58-3.79 (m, 2H), 2.62-3.45 
(m, 2H), 2.19-2,47 (m, 2H), 1.75-1 38 (m, 3H), 138-1 35 (m, 15H). 
D p.AminrvN41-fRV^Bn7vloyvmetriv1.g-oyo.g44-/2-QXO-2.3- 
. dihydrc-ben7nim1rfa2oi-1-y llDlDertdln-1-^ hydrochloride 
30 The product from 1C was deprotected according to General Procedure 
C to give 15 mg of the title compound as a white soOd. 

1H NMR (CD3OD 250MHz) 5 739-7.41 (m, 7H), 6.93-7.15 (m, 4H), 
5.12-522 (m, 1H). 4.42-4.76 (m, 5H), 420-430 (m, 1H), 3.70-336 (m, 2H), 
328-325 (m, 1H). 222-2.49 (m, 1H), 1.75-1.92 (m, 2H), 133-1.61 (8, 6H). 
35 MS (CI, NH3) 480 (MH+) 

Example 2 

. ^Amino-N41.( RV*en2Vloxymeth^ 
h«nyn1mldayol-1 -vH-pln«rk1lrv1 -vn-Pthyn^-mPthvt-hutvramlde hydrochloride 
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A. (241-fR>-B&nzvloxYmethvl-2-^^^ 

benzolmidazoM -yl)-pipBridin-1-vfVethvlcarbamQytV1 l-dlmethvl-flthvlW 
carfcamic add tort-butyl ester • 

According to General Procedure A, 78 mg (020 mmol) of 1B and 48 mg 
5 (022 mmol) of 3-tert-Bi^oxycarbonylamino-3-meth)4-bulyric add were coupled 
and the product purified by silica gel chromatography (10:1.5 v/v EtO 
Ac/hexanes) to give 108 mg of 2A as a clear oil. 

1 HNMR (CDCI3 250MHz) 8 7.19-7.38 (m,5H) # 6.79-7.17 (m,5H), 
522-552 (m, 2H) ( 4.82-4.97 (m, 1H), 4.49^53 (m t 3H), 420438 (m, 1H), 
10 3.60-3.72 (m, 2H), 3.03-3.32 (m, 1H), 250-232 (m, 3H) f 2.11-2.49 (m, 3H), 

1.77- 158 (m, 2H), 1.35-153 (m, 15H). 

B. rWVminryJSU14Rl-benz\riox\mi^^ 
benzoimid^oM-ytV^Iperidin-l-vn^^ hydrochloride 

According to General Procedure C, 94 mg (0.16 mmol) of 2A was 
15 deprotected to give 58 mg of the title compound as a white solid. 

1 H NMR (CD3OD 250MHz) 8 720*7.44 (m, 6H), 658-724 (m, 4H), 
5.13-523 (m, 1H), 420-4.83 (m, 6H), 3.65-3.82 (m, 2H) f 2.21-2.90 (m, 6H) f 

1.78- 1.91 (m, 2H), 122-1.40 (bs, 6H). 
MS(CI V NH3)494(MH+). 

20 Example 3 

(R^Benzvtaw-242-tert-butoxvcarbo^ 

propionic arid 

To 153 g (62 mmol) of N-t-BOOObenzyt-CXerine In 35 mL of OMF 
was added 1.02 g (7.4 mmol) of potassium carbonate followed by 0.92 g (65 

25 mmol) of iodomethane. The mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of 
water, and extracted three times with ethyl acetate. The combined orgarrics 
were washed five times with water and once with brine, dried over MgS04 and 
concentrate! The crude (R)-3-Benzyloxy-24ert-t^oxycarbonylamim>- 

30 propionic add methyl ester was then deprotected according to General 

Procedure B and 0.84 g (4.02 mmol) of the resulting (R>2-Amino-3-benzyloxy- 
propionic acid methyl ester was coupled to 0.81 g (4.02 mmd) of N-t-BOC-a- 
methylaianine to give 150 g of (R)-3-Befuyloxy-2^24ertt)utnxyc^ 
2-methyl-propIony1anflnoH)roplDnlc add methyl ester. The crude product was 

35 hydrolyzed according to the method outlined In General Procedure D, and 1.60 
g of the title compound was recovered as an oO which solidified on standing. 

1H NMR (CDCI3 300 MHz) 8 750 (m, 5H), 7.10 (d, 1H) f 5.07 (bs, 1H), 
4.68 (m, 1H), 453 (q, 2H) 4.09 (m, 1H), 358 (m, 1H), 1.3-15 (m, 15H) 
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Example 4 
2-Amino-N-f 1 -fR W 1 H-lndo1-3-v1mfl1hviy2^x^ 

ben20?mida2oM-vl>-Diperidin-1-yn-ethy n-gsobutvf^^ 
A. mVg-Amino^-fMH-tnd Q U^yl)-DroD>Qnlc acid methyl ester 
5 To 4.92 g (16.2 mmol) of N-o-4-BOC-D-tryptophan in 100 mL of DMF 

was added 2.46 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 
mmol) of lodomethane, and the mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with water, and 
extracted three times with ethyl acetate. The combined organlcs were washed 
10 five times with 500 mL of water and once with brine, dried over MgS04 end 
concentrated to give 4.67 g of a white solid. The crude (R)-2-tert- 
BLitoxycarbonyiamlno-3-(lHHndol-3-yl)-prop!onic acid methyl ester was 
deprotected according to General Procedure B to give 4A as an orange oil In 
quantitative yield. 
15 B. mi2^2-tert-ButQxvcarborwi^ 

lndot-3-yiy.preptonic add methyl ester. 

According to General Procedure A 1.55 g (7.1 mmol) of 4A was coupled 
to 1.44 g (7.1 mmol) of N-t-BOC-«c-methylalanlne to give an oil which was 
purified by sDJca gel chromatography using a gradient of 10%, 20%, 30%, 40% 
20 and 50% ethyl acetate tn hexane to afford 1.32 g of (R)-2-(2-tert- 

Butoxycarbonylamino-2-methyl-proplonylam3no)^1 H-lndol-3-y!)-propIonic 
acid methyl ester* 

C. (Rl2-f2-tert-Butaxvcarbonvla^^^ 

tnCot^ylhprpplonfc arid 
25 The product from 4B was hydrolyzed according to the method described 
In General Procedure D to give 1.03 g of 4C as an orange foam. 

1HNMR (CDCfe 300 MHz) 6 7.61 (d, 1H), 7.48 (d p 1H) r 7.27 (t, 1H), 
7.10 (t, 1H) t 4*1 (bs, 1H), 335 (m, 1H), 1.49 (s, 6H) t 1.32 (s, 9H). 
MS («, NH3)390(MH+) 

30 a (HHRMIHHntfol^vtrreW 

benzoimldazoM-vllDlDeridlrv1-vIH>ft^^^ 

arid tert-butyl ester 

According to General Procedure A, 75 mg (0.19 mmol) of 4C was 
coupled to 39 mg (0.1 B mmol) of 4~(2-keto-1 -benzimidazQlinyJ)piperidine and 
35 the product was purified by sfltea gel chromatography (99:05 vAr 
CHCl3:MeOH) to give 90 mg of 4D as a white foam. 

E. g-Aniino^414RW1H>lnd Q tA^^ 

cnhyriffrfrBnTOlmldfi?Ql-Vyl)-pi^^ 
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According to General Procedure B, 90 mg (0.15 mmol) of 4D was 
deprotected to give 70 mg of the title compound as a yellow solid. 

1 H NMR (CDCI3 250MHz) (1:1 mixture of rotamers) 5 8.80 (bs, D.5H), 
8.58 (bs, 0.5H), 8.48-3.52 (dd ( 1H), 7.83 (d, 1H) ( 752 (d, 1 H), 7.34-7.40 (m, 
5 1.5H), 6.93-7.12 (m, 7H), 6.65-6.71 (m, 1H), 4 .70-4.88 (m, 1H), 4.39-4.45(m, 
0.5H), 4.084.39 (m, 0.5H), 3.72-3.92 (m,1H), 2.80-2.99 (0.5H), 2.50-2.66 (m, 
0.5H), 152-2.41 (m, 3H), 150-1.82 (m ( 11H). 
MS(CI,NH3)489(MH+) 

Example 5 

i;>a44etrahYdro4sc^ acid methvl ester hydrochloride 

A. fi-Hyrirow^.4^hydra-1H-lsonufnoltne>2-carboxvlic acid tefl-butvf 

ester 

To 4.75 g (20.7 mmol) of lASATetrahydm-isoqulnollrve-ol 
15 hydrobromide (see 7D) In 150 mL of 1:1 watendtoxane at 0°C was added 4.95 
g (22.7 mmol) of dMert-butyldicarbonate and sufficient 1N NaOH to maintain 
the pH of the solution between 10 and 10.5. The ice bath was removed after 
30 mln and the reaction was stirred at room temperature for an additional 2 h. 
The solution was concentrated, diluted with water and acidified with IN HQ, 
20 The mixture was extracted three times with ethyl acetate, and the organic 
phase was washed with water and brine, dried over MgS04 and concentrated 
to give 5.24 g of crude product The product was crystallized from 
hexane/ether to give 3.99 g of 5 A as a solid. 

B. 6-(4-Trifluoro-methanesutfp n\^^ 

25 carfroxyfic ten-butyl ester 

To 3.97 g (15.94 mrncd) of 5A In 13 mL of methylene chloride was added 
82 mL (101 .4 mmol) of pyridine and the mixture was cooled to 0°C. A solution 
of 3.16 mL (18.81 mmol) of triflic anhydride In 26 mL of methylene chloride was 
then added dropwise to the stirring mixture over 20 mln. The mixture was 

30 stirred for 30 mln. at 0°C and then poured into saturated brine and extracted 
with ether. The ether phase was washed three times with 1N HC1, and once 
each with water and brine. The solution was dried over MgS04 and 
concentrated to give 6.08 g of SB as an oil which crystallized on standing. 

C. ft ^DihyrirD-lH -jsogulnonne-2.6 : dicarboxvlic acid 2-tert-butvl ester- 

35 frmetfiyl ester 

A Parr bottle containing 381 mg (1.0 mmol) of SB, 6 mg (0.03 mmol) of 
palladium acetate, 25 mg (0.06 mmol) of 1 v 3-bls(dlphenylphosphlno)propane, 
0.28 mL (2.0 mmol) of triethylamlne In 4 mL of dlmethyiformamlde and 1 .8 mL 
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of methanol -was charged to 5 psi with carbon monoxide, and the mixture 
agitated for 0.5 h. The mixture was then heated to 60°C and the pressure 
increased to 30 psi of carbon monoxide, and the mixture agitated overnight 
After cooling to room temperature, the mixture was dissolved In ether and 

5 washed three times with water and once with brine. The soiufion was dried 
over MgS04 and concentrated to give 365 mg of 5C as an oiL 

D. l.2.3.4-Tetrahvdrp>isoauinolln6-6-cart)oxvlic add methyl ester 
According to General Procedure B, 563 mg (1.03 mmo!) of 6C was 
deprotected to give 370 mg of 5D as an oil. 

10 E. mig^g-fg-teit-Butowcarbonviamtn 

f 1 mndnia-vllDropionvn-l ■2.3.4-tetrahvdro-teoou?nollne>6-cartioxvflc add 

methyl ester 

According to General Procedure A, 303 mg (1.59 mmol) of 5D was 
coupled to 617 mg (1 .59 mmol) of 4C and the product was purified by 6iGca 
15 gei chromatography (1:1 v/v ethyl acetate:hexanes) to give 866 mg of 5E. 

F. mV242-f2-Amlno-2^eth\^DrDDionviamlnoV^1H^dol>3^V 
proDiQnyrt-1.g.a.44etrahvdrtvisMuinonne-6^arfaoxvilc add methvl ester 

hydrochloride 

According to General Procedure C, 60 mg (0.107 mmo!) of 5E was 
20 deprotected to give 41 mg of the title compound as a solid. 

1H NMR (CD3OD, 300MHz) 6 (1:1 mixture of rotamers) 7.79 (d, 0.5H), 
7.54-7.65 (m, 2JSH), 759 (d, 0.5H), 7.17 (d, 0.5H), 6.95-7.10 (m, 3.5H), 6.61 (d, 
0.5H), 5.28-5.30 (m, 1H), 4.61-4.70 (d, 0.5H), 4.42-451 (m, 1H), 4.10-4.19 (d, 
0.5H). 3.87 (d, 3H), 334-3.12 (m, 1H), 3.17-3.34 (m, 3H), 253-2.74 (m, 1H), 
25 2.36-2.51 (m, 05H), 2.08-2^1 (m, 0.5H), 1 .56 (s, 6H). 
MS(CI,NH3)463(MH+) 

Example 6 

g-Amtno^4WRV*enzvtoxwiBth^ 

isoqulrTOlin-^yn-2^x^ethylHsobMtynamitfe 

30 A. 7.tslitrrv1.g.9.4>tetrahvdro-isoQuinolinB 

To 43.1 g (324 mmol) of 1,2,3,4-tetrahydro-lsoquInollne was added 160 
mL of concentrated sulfuric add with ice bath cooling. Potassium nitrate 35.2 g 
(348 mmo!) was added in portions to the stirring mixture, whOe maintaining an 
internal temperature below 5°C. The rrtxture was allowed to stand at ambient 

35 temperature for 72 h, and then bastfied with aqueous ammonia and extracted 
four times with chloroform. The combined organlcs were dried over MgS04 
and concentrated to give a dark brown oil. The oil was dissolved In 240 mL of 
ethanol and 40 mL of concentrated hydrochloric acid was added to the mixture 
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with cooling.- The precipitated material was collected by filtration and washed 
with cold ethano! to give 25.0 g of a tan solid. The crude material was 
partitioned between 1N NaOH and ethyl acetate. The ethyl acetate layer was 
washed once with brine; dried over Na2S04 and concentrated. The dln'rtrated 
5 tetrahydrblsoquinoline was removed by crystallization from ether/hexanes. 
The mother liquor was concentrated to give 2.19 g of 7-Nitro-1 F 2,3,4-tetrahydn> 
isoqulnoline. 

B. {H i -( R)-Ben2yjpxym9thyl-^f7-nttro-3,4-ti thydro-1 H-teowlnPlln-fr 
yft-2^xo-gtfiytaarbam^ acid ten-butyl ester 

10 According to General Procedure A, 100 mg (0.57 mmol) of 6A and 228 

mg (0.60 mmoQ of 3 were coupled, and the product was purified by silica gel 
chromatography (99:1 v/v C^C^.-MeOH) to give 220 mg of 6B as a white 
foam. 

C. f14g^Amino^.4-dlhvdrtvimi^iiin 0 lin-2.vlW1-m\. 

15. ben?vlQyymQmyl>2^xo^thy1carbamoyfV1^^yt^^ add tert- 

birtyl ester 

To a solution d 222 mg (0.41 mmol) of 6B In 2.5 mL of ethano! and 15 
mL of water was added 110 mg (1 .96 mmol) of Iron powder, and 12 mg (022 
mmol) of arranonfum chloride. The mixture was refluxed for 45 mfn, and 

20 another 1 10 mg of iron powder, and 24 mg of ammonium chloride was added 
to the reaction mixture and refluxing continued for another 1 h. The hot 
solution was filtered through cellte and concentrated. The residue was 
dissolved in ethyl acetate and washed once each with water and brine, dried 
over N42SO4 and concentrated. The product was purified by silica gel 

25 chromatography (982 v/v CHC&MeOH) to give 147 mg of 6C as a white foam. 
MS(CI,NHa)511(MH+) 

D. (H1^VPfflzytP?^e%l-2^frme 
iswulnrt1frfryfr2^)^ ecM tort-butyl 

ester 

30 To a solution of 68 mg (0.13 mmol) of 6C In 3 mL of methylene chloride 
was added 0.40 mL (6.67 mmol) of methyl isocyanate, and the mixture was 
stirred for 17 h under nitrogen at 24°C. The mixture was concentrated and the 
product was purified by siEca gel chromatography (982 v/v CHC&MeOH) to 
give 55 mg of the title conrpound as a whte foam. 

35 E. g-Amlno.t^14RVbBnzv1oxvmBm^ 

dlhydro~1H^soouinonn-g-^ 

According to General Procedure B, 55 mg (0.097 mmol) of 6D was 
deprotscted to give 41 mg of the title compound as a white foam. 
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*H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) S 8.37-8-52 (m, 1H) ( 
7.54 (bs, 0.67H), 7.41 (bs, 0.33H), 7.1 1-7.31 (m, 7H), 6.89-7.03 (m, 2H), 5.52- 
5.60 <m t Q.67H), 5.42-550 (m, 0.33H), 4.64 (bs, 1H) t 459 (bs, 1H), 450 (d, 2H) f 
4.42 (bs, 1H), 3.61-350 (m, 4H), 2.62-2.77 (m, 4H), 1 55-1.72 (bs, 2H), 1.32 (s, 
5 6H). 

MS (CI, NH3)46B (MH+) 

Example 7 

g-Amlr^M-tt^RVbi?nzvloxvma^ 

10 A. PhenyUcarbamfc add tert-butvt ester 

To a solution of 21.8 g (100 mmol) of dMert-butyWIcarbonate In 1 L of 
methylene chloride was added 10.0 g (100 mmol} of aniline. The mixture was 
stirred at 24°C overnight and then concentrated. The residue was dissolved In 
ether and washed ten times with dilute aqueous acetic add, once each with 1N 

15 NaOH and brine, dried over MgS04 and concentrated to give 8.6 g of 7A as a 
white solid. 

B. 2-tert-Butoxv carbonvtamfntvphenylbomnic add 
To 8.00 g (41 .4 mmol) of Phenyl-caibamic add tert-butyl ester In 1 03 mL 
of tetrahydrofuran at "78°C, 585 mL (99.5 mmol) of 1.7M tert-butylltthlum tn 

20 pentane was added dropwise. The mixture was warmed to ~20°C and stirred at 
that temperature for 1 h after which time the reaction was cooled to '78°C, and 
122 mL (107.7 mmol) of trimethylborate was added dropwise. The mixture 
Was concentrated and 500 mL of ether and 125 mL of 1N HQ was added The 
mixture was stirred at 24°C for 10 mia The layers were separated and the 

25 ethereal portion was washed once each with water and brine, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography (5050 v/v EtO Acrhexanes) to give 4.49 g of 7B as a foam. 

1H NMR (CDCI3 300MHz) 8 9.16 (s, 1H), 8.85 (d, 1H), 7.37 ft, 1H) f 
7.06 (t.1H), 1.48 (s,9H). 

30 C. 6-Methoxv-1 ,2 .3.4-tBtrahvdrp-tsoouinofine 

To 20.0 g (132 mmd) of B-(m-methoxy) phenyfethylamlne was added 
20.4 g (140 mmol) of 20% formaldehyde solution, and the mixture heated at 
B5°C for 1 h. After cooling to room temperature, the mixture was extracted with 
benzene. The organic phase was washed three times with water, once with 

35 brine, dried over Na2S04 and concentrated to give 26,8 g of an oil. To the 
resulting oB was added 28.0 g of a 20% aqueous hydrochloric add solution, 
and the mixture was heated at B5°C for 45 min. The mixture was basifled with 
1N NaOH to pH 11 and extracted with ether. The ether layer was washed with 
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water and brine, dried over MgS04, and evaporated. The crude product was 
purified by silica get chromatography using a gradient of 5%, 10%, and 20% 
methanol in chloroform to give 6.00 g of 7C as an oD. 

0. 6-Hvdroxv-3.4<fihvdro-1H-lsoauinoline-2-carboxvlic add benzyl 

5 ester 

A solution of B.00 g (49 mmol) of 6-Methoxy-1^,3 Y 4-tetmhydro- 
isoqulnollne In 1 96 mL of 48% hydrobromlc add was refluxed for 3 h. The 
mixture was then concentrated and coevapo rated several times with ethanot. 
The resulting sluny was filtered and dried under vacuum to give 7.43 g of 

10 1 ,2,3,4-Tetrahydro-isoqulnonn-6-d hydrobromlde as a solid. To 7.38 g of the 
crude hydrobromlde dissolved in 117 mL each of dioxane and water was 
added 6.34 g (35.3 mmol) of benzyl chioroformate with ice bath cooling. A 1M 
solution of potassium carbonate was slowly added until a pH of 10 was 
maintained. The mixture was stirred overnight at room temperature. Excess 

15 . dioxane was removed by evaporation, and the resulting aqueous mixture was 
acidified with 1N HCi and the product extracted with ethyl acetate. The organic 
portion was washed with water and brine, dried over Na2S04 and 
concentrated to give 10.4 g of an oil which was crystallized from ether/hexane 
to give 7.05 g of 7D as a solid. 

20 E. 6W2-tert-Butoxvcaifronvlamin6.ph^ 

fr-carfrpxytic Qcjfl benzyl ester 

To a solution of 4.00 g (14.1 mmol) of 7D h 11 mL of methylene chloride 
was added 7.09 g (89.7 mmol) of pyridine. The mixture was cooled in an tee 
bath, and a of 4.70 g (16.7 mmol) of triflic anhydride was added to the stirring 

25 solution over 20 mta Once the adcfitlon was complete, the mixture was stirred 
at 0°C for 30 min. The reaction mixture was then poured Into brine and the 
product extracted with ether. The ether phase was then washed three limes 
with 1N HCI, once each with water and brine, dried over MgS04 and 
evaporated to give the 6<rrifluoro4nethanesutfonylo^ 

30 lsoquinoIine-2-carboxyiic add benzyl ester as an oil which crystallized on 
standing. 

A mixture of 4.10 g (10-3 rnmoi) of crude 6-fTrtfluoro- 
rnethanesu]fonyloxy)-3,44lhydro-1l44^ acid benzyl 

ester, 325 g (13.7 mmol) of 7B, 1.0gof 
35 tetraMs(trvheny!phospMne)paIladium(0), 3.77 g (27.3 mmol) potassium 
carbonate, 45 mL toluene, 28 mL ethantf, and 18 mL of water were heated at 
90°C overnight The mixture was diluted with ethyl acetate and washed twice 
with saturated aqueous sodium bicarbonate, once with brine, dried over 
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MgS04 and concentrated to give an oil which was purified by sfllca gel 
chromatography (85:15 v/v hexanes:EtO Ac) to give 3.80 g of 7E. 

F. 6>f2>Amlno-ohenvlW3.4>dihvdro>1HHSoauinoline-2*carfaoxv1lc acid 

Een?yl gster 

6 The product from 7E 3.80 g (8.3 mmol) was deprotected according to 

General Procedure B to. give 2.63 g of 7F as a glass. 

G. 642W3-Methvl-ureido\-phenvi]^4^i^ 
carboxvfic acid benzvl ester _ 

To a solution of 1.36 g (3.8 mmbl) of 7F In 45 mL of methylene chloride 

10 and 0.403 g (3,99 mmol) triethylamine was added a solution of 0.376 g (127 
mmol) triphosgene in 8 mL of methylene chloride dropwise. The mixture was 
stirred at room temperature for 5 h. The mixture was purged wtth nitrogen for 
25 rnln and then concentrated. The residue was dissolved In 21 mL of 
methanol and 15.B mL of 40% aqueous methylamlne was added to the stirring 

15 solution. The mixture was stirred at room temperature for 72 h and then 
concentrated. The mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over MgS04 and 
concentrated to give a foam which was crystallized from ethyl acetate/hexanes 
to give 0.711 g of 7G as a white soOd. . 

20 H. 1-Methy1-3-fg-f1 ,2,3,4-tetrahy0rD-ifioqMinQnrrf"Yt)^henYlVurBfl 
To 0.70 g (1.69 mmol) of 7G in 10 mL ethanot was added 0.350 g of 
10% palladium on carbon and the mixture hydro genated at 55 psl for 1.5 h. 
The catalyst was removed by filtration through celite, and the mixture 
concentrated. 7H was obtained in quantitative yield and used In the following 

25 step without purification. 

I. (HRVBBrayfoxym^vh^ 

1H-^quinoliTh2-ylV2^ gcM tert-bwfrl ester 

According to General Procedure A, 150 mg (0.53 mmol) of 7H and 157 
mg (0.53 mmol) of N-t-BOC-O-benzyl-D-serine were coupled . The product 
30 was purified by silica gel chromatography (60:40 v/v EtOAchexanes) to give 
21 1 mg of 71 as a foam. 

J. 1-f2-f2-f2-Amino-3-benzvloxv-proDlonylW1 .2.3.4>tetrahvdrD> 
isoaulnonn-e-vn^phenyn^meihyl-urBa 

Following the method outlined In General Procedure B, 205 mg (0367 
35 mmol) of 71 was deprotected to give 132 mg of 7J. 

K. ri-f1-fflWBenzvloxvmeth^^ 
dlhvdrp-1 H-lsoouinolln-2-vlV2.oxo>ethvlcarbamov!V1 >methvl-ethvn-carbamic 

pcldtert-buM ester 
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According to General Procedure A, 130 mg (0*28 mmol) of 7 J and 58 
mg (0.28 mmol) of N-t-BOC-c-melhylalanine were coupled and the resulting 
product was purified by silica gel chromatography (75:25 v/v EtOAchexanes) 
to give 142 mg of 7K as a foam. 
5 L 2-AmfnchN^1-miben^oxvmeth^ 

3.4- dlhvdro-1 H-isooulnolin-2-vn-2>oxo-ethylUisobutvramldQ 

According to General Procedure B, 142 mg {022 mmol) of 7K was 
deprotected to give 96 mg of the title compound as a white foam. 

1H NMR (CDCfe 300MH2) 8 8.32 (m, ~1H), 7.86 (m, 1H), 7.01-7.45 (m, 
10 12H) f 6.10-6.33 (m, 1H), 5.09-527 (m. 1H) f 4.43-4.84 (m, 5H) t 3.603.85 (m, 
3H), 2.62-2,96 (m, 5H), 1.32 (bs, 6H). 
MS(CI,NH3)544(MH+) 

Example 8 

mi-N4:W24U2-(2-Am1no-2-methYl^roDlonfo^^ 
15 ploeridlr^.\rf>-ethyn>benzofdIisoxa2ol-6-yn-ben2amldfl 
. A. N-f3-f2-PlDeririiiv4-Yt^thYlWhenra^^ 
. 4^246-BenzoyiamirK>-benzo[d]lBOxa20l-3-yl)^thyl}-piperidine-1 - 
carboxyfic add tert-butyl ester was prepared as described by VDlabotos et al. f 
in J. Med. Chem. 1994 37 p2721-24 (example 2h). According to General 
20 Procedure B, 200 mg (0.44 mmol) of this material was then deprotected to give 
8A in quantitative yield 

B. [i-(fr{4Hfr(frPenzgylam!n^ 

YryWRWbBnzYtoxYmBth^ 

mfflterHnrtyl wter 

25 Following the method outlined In General Procedure A, 55 mg (0.16 

mmol) of 8A and 60 mg (0.16 mmol) of 3 were coupled and the product was 
purified by etlica gel chromatography (60:40 v/v ethyl acetate rhexanes) to give 
8B as a foam. 

C. rm-N-r3-(g-f14g-/g-Amlnt>^ 

30 proplonylHriperitfrH-ylH^ 
benzwnltfft 

According to General Procedure B,29mg (0.04 mmol) of 8B was 
deprotected to give 20 mgof the title compound as a foam. * 

1HNMR (CDCfe 250MHz) (1:1 mixture of rotamere)5 8.19-831 (m,2H), 
35 8.09 (m, 1H), 7.93 (d, 2H) 7-38-752 (m, 5H), 720-7.38 (m, 4H) t 5.01-5.16 (m, 
*1H). 434-4.67 (m, 1H), 4.42-4.53 (q, 2H), 3.90-4.03 (m, 1H), 3.54-3.68 (m, 2H). 
2.84-3.01 (m, 3H), 2.37-2.70 <m ( 6H), 1.49-1.88 (m, 5H), 1.40 (s, 6H). 
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Example 9 

N-r2^.AcBlvlamlno^.4-dihvdro-1HHSoquinoHn.2.ylV1WRVbBn^oxvmethv».2- 
oxo-ethyn-2^rnlnQ^sQbutvramkle 

A. (1.r2-a.Ac B Wiamln^3.4.dlhvriro.1H.lsociutnBlln.2.vn.1.mV 

5 benT^ox^eth^-g^xt^thvlcaTtaan^vtVl.ma^^^yn^rfaamic add tort- 

butyl ester 

To a mbtture of 75mg (0.15 rrvnolj of 6C, and 36 mg (0.44 mmoi) of 
sodium acetate in 2 mL of methylene chloride was added 12 mL (0.16 mmoO of 
methanesurfonyl chloride and the resulting mixture was stirred overnight at 
10 24°C. The mixture was diluted with 20 mL of ethyl acetate, and washed three 
times with 1N NaOH, and once each wHh 1N HO and brine. The solution was 
dried over MgS04 and concentrated to give 52 mg of 9 A as a dear off. 

B. r^g.r7-Ae^laminQ^.4^^io.1H4soqiilnnllri.g.vlVl.rHW 
benzyloxvmBthvl-2^xo^thyn-2-amlno^sobutyremldB 

15 According to General Procedure B, 52 mg (0.091 mmol) of 9A was 

deprotected and 26 mg of the title compound was obtained as a dear oil. 

1 H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) £ 8.33 (d, 1H). 
7.65 (6, 0.67H), 7.56 (s, 0.33H). 7.15-758 (m, 7H). 6J99-7.19 (m, 1H), 5.10-5.23 
(m, 1H), 4.65-4.72 (m, 2H). 4.42-4.50 (m, 2H), 3.55-3.87 (m. 5H), 2.65-2.B2 (m, 

20 2H), 2.16 (9.3H), 154 (e,6H). 
MS (Ct, NH3) 453 (MH+) 

Example 10 

2-Am1ntvN41-ffllben?vtoxvmethYl-g.Dx^^ 
ouiriB2olin-3-vn-Dloerldln-1 .yfl^thyn-teobutvramlriB hvdmchlorldB 

25 A.f 1 HHRVPen^pxYmethyh2^^[^-w{p-i ,4-4ihydro-2H- 

quinagonn.^v»^pertrf1rw1^.ethYtt»^ arid 

tort-butyl ester 

Following the method outlined fn General Procedure A, 14 mg (0.052 
mmol) of 3,4-Othydn>lH-qulnazolln-2-one and 21 mg (0.055 mmol) of 3 were 
30 coupled and the product was purified by silica gel chromatography (99:0.75 
vAr CHC&MeOH) to give 27 mg of 10A as a dear oil. 

B. g-Amlno-N-/l4RVbenzv1oxvmBthvt-2-ox{>-2.T4-/2-QXO-1 -4-dlhvdrp. 
2H^ina?oHrw3.yl\^lDerid1r^1.vr^triYrUMburyra hydmehteride 

According to General Procedure C, 27 mg (0.045 mmol) of 10A was 
35 deprotected to give 21 mg of the tWe compound as a yellow solid. 

'H NMR (CD3OD 250MHz) 6 720-7.41 (m, 6H), 7.03-720 (m, 2H), 
6.73-7.01 (m, 1H), 5.11-522 (m, 1H), 3.98-4.79 (m, 8H), 3.70-3.84 (m, 2H), 
3.10-3.26 (m, 1H), 2.61-2*0 (m, 1H). 1.85-252 (m. 2H), 1.55-1.78 (m, 9H). 
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MS(CI ( NH3)494 (MH+) 

Example 11 

2.Amlno-N-f1^PVben?vlQxvmethvl-2.fB-fg- 
methanesulfonvlamino^henvn^^ 
5 Isobutvramlde hydrochloride 

A. e>f2-Methanesulfonvlamlno-DhenvlV3.4-dfhvdro-1H>lsoaulnollne-2- 

carboxylfc acid benzyl ester 

To 249 mg (0.695 mmol) of 7F and 84 mg (0.083 mmd) of triethylamlne 
In 3.5 mL of methylene chloride was added 87 mg (0.765 mmd) of 

10 methanesulfonyl chloride and the mixture stirred overnight at 24°C. An 

additional 16 mg of triethylamlne and 18 mg of methanesulfonyl chloride were 
added, and the mixture stirred for an additional 6 h. The reaction mixture was 
poured Into an aqueous sodium bicarbonate solution, and the product 
extracted twice wfth methylene chloride. The combined organics were dried 

15 over Na2S04 and concentrated. The product was purified by silica gel 
chromatography (2:1 v/v hexanes:EtOAc) to give 291 mg of 11 A as an oil. 

b. N-fg-f 1 ,2,3,4-Tetretiyflr^^ 
mettanesuifpnamltie 

A mixture of 280 mg (0.642 mmd) of 11 A and 160 mg of 10% palladium 

20 on carbon In 20 mL of ethand was hydrogenated at 50 pd for 2 h. An 

additional 1 00 mg of catalyst was added and the hydrogenation continued for 
an additional 1.5 h. The catalyst was removed by filtration through cdite, and 
the sdution concentrated to give 120 mg of a white solid which was 
recrystaliized from methanol/hexane to give 61 mg of 11 B as a white sdid. 

25 C. M^HRlBanTvlnyymBth^^ 

3.4-dfhvdre-1 msoaulnnnn-2.yn-2H3xo-ethvlcarbarnov1U1 -mathyt-altwIW 

carbamlc add fen-butyl ester 

According to the method outlined In General Procedure A, 55 mg (0.18 
mmol) of 11B, and 68 mg (0.18 mmd) of 3 were coupled and the product was 
30 purified by 6Dica gel chromatography (1:1 v/v hexanescethyl acetate) to give 15 
mgof 11C asafbam. 

D. 2-ArrtrK>^1^ U»enzvtoyvmefr 
phpnv!WT4^hvdro-1H4ftQ^ 

hydrochloride 

35 According to General Procedure C, 15 mg (0.02 mmol) d 11C was 
deprotected to give 10 mg of the title compound as a white sofld. 
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1HNMR (CD3OD 250MHz) (1:1 mixture of ratamers) 8 8.26 (d, 1H), 
7.14-7.52 (m, 12H),5.14-5.37 (m, 1H), 4.69-4.82 (m, 3H), 4.46-4.56 (m, 2H), 
3.70-3.93 (m, 4H), 2.75-3.06 (m, 2H), 2.72 (s, 3H), 1.52 (bs. 6H). 
MS (CI, NH3) 565 (MH+) 
5 Example 12 

2-Amino-N-MrfflybenzvioxvmB^ 

piDerid!n-1-v»Vethvn-lsobut vramide hydrochloride 

A. f1-(1-(RVBenzvlowmethvl2^ 
Dlperidln-1-vn-ethvlc^rfaamo\4l-1-methvi^thvn-carfaamlc add tert-butvl ester 

10 According to the method outlined In General Procedure A v 30mg (0.13 

mmoJ) of 4-(N-propionylanIIino)-piperidine and 48 mg (0.13 mmol) of 3 were 
coupled and the product was purified by silica gel chromatography (1:1 v/v 
hexanesrethyi acetate) to give 67 mg of 12A as an oil. 

B. 2-Amino-N41^R^en2vloramBth^ 

is arriinQ)>p|pgrlcHrM -yq^thyiH9<*Mtyramfd9 hvtirechlorltfs 

According to General Procedure C t 67 mg (0.1 1 mmol) of 12A was 
deprotected to give 50 mg of the tfUe compound as a white solid. 

1 HNMR (CD3OD 250MHz) 8 7.11-7.47 (m, 12H), 5.00-5.10 (m, 1H), 
4.63-4.81 (m, 2H), 4.49-4.62 (m, 2H), 457-438 (m, 1H), 3.9*4.21 (m, 1H). 
20 3.45-3.68 (m, 2H), 2.99-3.23 (m, 1H), 2:62-2.80 (m t 1H), 1.81-2.00 (m f 4H), 1.82 
(s, 6H), 1.07-1-38 (m. 3H), 0.97 (t, 3H). 
MS(CI.NH3)495(MH+) 

Example 13 

fflVN-f242-(2-Amino-g-m^Yl^mDlo^ 
25 2.3-dIhvdro-1H4soindol-5-v»-ben2amldfl hydrochloride 

A. fRHl 41 -(5-Amint>-1 -3>dihvdro-lsolndol6-2-carbonv1Vg-f 1 H-lndol-3- 
yn^th\dmrhamQyl)-1-methvl-ethvlVcarbamic arid tert-butyl ester 

According to General Procedure A, 330 mg (2.46 mmol) of 43C and 960 
mg (2.46 mmol) of 4C were coupled and 1.10 g of 13A was recovered as a 
30 yellow sofid. 

B. fRWl-f 1-f5-Benzovlamfnp-1 .3-dihvdro4solndole-g-carbonvlUg-M H- 
IndolAylV^thYltgrbamo^ add tert- 
butyl ester 

A mixture of 300 mg (0.59 mmol) of 13A, 98 mg (0.69 mmol) of benzoyl 
35 chloride and 85 mg (0.69 mmol) of 4-dlmethylamfnopyridlne in 5 mL of 
methylene chloride was stirred overnight at room temperature. The mixture 
was diluted with chloroform and washed twice each with 10% hydrochloric 
add, saturated aqueous sodium bicarbonate and brine. The solution was 
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dried over MgS04 and concentrated and the product was purified by silica gel 
chromatography using a gradient of 75% ethyl acetate in hexane to 100% ethyl 
acetate to give 60 mg of 13B as a white solid. 

C. rR>.N-f2-f2.^-Aminf>.2-methvl.oronlonvlarnlno^f1H-indoi^.vlV 
5 proDlonvn-2.9-dlhvdro-1 H-isolndol.S-vl\.hen2amlde hydrochloride 

To 60 mg (0.10 mmol) of 13B In 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric acid, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and dissolved in a trace 
amount of methanol. Methylene chloride was added until the product 
10 precipitated from solution giving 50 mg of 13C as a white solid. 

1H NMR (CD3OD, 250MHz) 5 10.12 (d, 1H), 8.45 (d, 1H), 7.93 (d, 2H), 
7.49-7.72 (m, 7H), 7.04-7.35 (m, 5H), 4.98-5.0B (m, 1H), 4.654.81 (m, 1H), 
4.464.60 (mi 1H), 3.34-3.62 (m. 2H). 1.62 (s, 6H). 
LSIMS-MS S33 (M+Na) 
15 Example 14 

N-te-M-f A(»Mamino^Bthvl^-4-Dheriyl-plDBridlri-1 -vTI-l -/RVbenzyioxymethyl- 
2-oxo-«1hvlV2.am1nt>-tenbiitvramlfle 
A. flV2-r4-mrerylamino-metnvn^her^ 
banz^ox%m^th\^g^o^mvlf^rfaamovtV1^Btriv^<MV^rfaamlc add tert- 
20 birtylester 

According to the method outlined tn Genera! Procedure A, 46 mg (021 
mmol) of IH4-Pheriyi^iperid1n-4-ylmethyr)-ai»tamide and 85 mg (022 mmol) 
of 3 were coupled, and the product was purified by silica gel ch r o matog raphy 
(955 v/v chloroforrrcmethanol) to give 111 mg of 14A as a ctearoil. 
25 B. t4^2-f4-UceMamh^mBth^\-4-phenv1-nteertdln-1-vn-1-/m. 

bBrttvioxvmemv»-g-«»f»^tnvlVg-amlntvl8obuhTOmidB 

According to General Procedure B, 110 mg (0.18 mmol) of 14A was 
. deprotected to give 72 mg of the title compound as a white foam. 

iH NMR (CDCI3 250MHz) (1:1 mixture of rotamers) 5 7.16-7.40 (m. 
30 1 0H), 5.92-6.03 (t, 0.5H). 5.61-5.68 (t, 0.5H), 4.93-5.04 (m, IH). 4.43-4.58 (q, 
1 H), 4.30-4.43 (q, 1H), 3.B4-4.03 (m, IH), 3.46-3.78 (m, 3H), 3.00-3.42 (m, 6H). 
1 .87-2.17 (m, 2H), 1.83 (d. 3H), 1.61-1.82 (m, 1H), 128 (d, SH), 124 (d, 3H). 
MS (CI, NH3) 495 (MH+) 
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Example 15 

(RWN^2-r2-f2-Amino-2-meth^ 

1 .2.3.4-tetrahvdrD^soQuinolin-7-v1Vben2am!de hydrochloride 

A. {1»f2.r7-Benzoylam1no^4-d^ 

5 benz\riox\mrtflthvl-2-oxo^th^ acid tart- 

butyl ester 

To a mixture of SO mg (0*10 mmol) of 6C in 1 mL of methylene chloride 
was added 14 mg (0.14 mmol) of triethylamine. The mixture was cooled to 
0°C, and 17 mg (0.12 mmol) of benzoyl chloride was added. The stirring 

10 mixture was allowed to warm to room temperature over 1 JS h, and the mixture 
was then poured into a saturated solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic phase was washed once with brine, dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography using 100% chloroform followed by 5% methanol in 

15 chloroform to elute. Recovered 48 mg of 15A as a foam. 

B. (RY^242-f2-Aminty2-methyt-^ 

preplonvtM .2.3.4-tetrahvdro-lsonulnolin-7>yn-ben2amlde hydrochloride 

According to General Procedure C, 48 mg- (0.08 mmol) of 15A was 
deprotected, to give 44 mg of the title compound as a white solid. 
20 1 H NMR (CD3OD 250MHz) 5 7.78-7.92 (m, 2H). 7.41-722 (m, 6H), 

7.04-7-38 (m, 8H) f 5.22-5.40 (m, 1H), 4.41-4.72 (m, 4H), &62-3.90 (m, 5H), 
2.71-2.90 (m, 2H), 1.60 (bs, 6H). 
MS (CI, NH3)515(MH+) 

Example 16 

25 2-Amlno^sM 1 -fRlbenzftoxymethyl2-r4-/1 .3-dloxo-1 .t^dihydrcvlsplndoW2> 
ylmethyl)-Diperidin-1-yl^^ 
A. 2>Piperidlrv4-ylm6thyl>lfinlndQte-1 3-dlnne hydrochloride 
To a mixture of 148.0 g (1.0 mol) of phthaDc anhydride and 15 mL of 
triethylamine In 1.5L of xylene was slowly added 108.0 g (1.0 mol) of 4* 
30 (Amlnomethyl)pyridine with mechanical stirring. The resulting soOd was 
collected by filtration. The N-r^dln^yimethyHMialamic acid was then 
cycGzed, by heating 235 g (0.88 mol) to the melt stage tor 15 mm. The mixture 
was allowed to cool slightly and 2.5 L of ethanoi was added to the warm 
reaction mixture, and the solution filtered. Upon cooling, the mixture 
35 crystallized to give 188.0 g of 2-PyridIn^ylrhethyHsoimiole-1^ione (rap. 
166-167.5°C). A mixture of 23.8 g (0.1 mo!) of 2-Pyridln-4-ytmethyV48olnddte- 
1 ,3-dione and 1.3 g of platinum oxide in 400 mL of methanoOc HCJ was 
reduced at 50 psi until no starting material could be detected by TLC. The 
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mixture was filtered through celite and concentrated to give 22.0 g of 2- 
Piperidin-4-ylmethyt*lsoindol8-1 r 3-dlone hydrochloride as a white solid. A 
small sample was reciystailfeed from ethanol to give an analytically pure 
sample of 16A (nxp. 241-2425°C). 
5 B. f1-H-fflWBenzvtoxvmelhvl2^ 

Ylnrathyflpineridln-l-yfrg-ra^ acid 

tert-bvtyi ester 

According to the method outlined in General Procedure A, 83 mg (0.21 
mmol) of 3 and 53 mg (021 mmol) of 2-PipericTrrH^ylmeth^lsoIndol&-1 ( 3- 
10 dione hydrochloride were coupled, and the product was purified by silica gel 
chromatography (955 v/v chloroform:methanol) to give 14 mg of 16B as a 
clear oil. 

c. ^AmlnO'N-fHRVbenzyloxymgtnyl^-f^fl, »dloyo-1.»dihydro* 
teoindPl-2-ytmeftyi)j^ 
15 According to General Procedure B, 10 mg (0.016 mmol) of 16B was 

deprotected to give 7 mg of the title compound as a clear oil. 

1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 7.75-7.89 (m, 
4H), 7.20-7.39 (m, 6H) f 4.98-5.09 <m t .1H), 4.41-4.59 (m, 4H), &94-4.07 (m, 1H), 
3.60-3.78 (m, 2H), 3.57-3.60 (d. 1H), 256-3.12 (m, 1H), 257-2.74 (in. 1H), 
20 2.00-2.12 (bm,1H), 1.60-1.78 (m,2H). 126-1.37 (m,8H). 
MS (CI, NH 3 )507 (MH+) 

Example 17 

2-AmlnchN^HRHrcnsytoxy^ 

plperidln-1-vn-foxo^tnylH^^ 
25 a. (H1 -(RVBentytoxymelhy^^ 

ptperifln-lirtVE^w^thvl^ acid terfrtortyl 

e^ter - 

According to General Procedure A, 26 mg (0.068 mmol) of Morphofln-4- 
yl-(4-phenyl-piperidin-4-y()-methanone hydrochloride and 20 mg (0.065 mmd) 
30 of 3 were coupled and the product was purified by silica gel chromatography 
(99:1 v/v chloroformmethanol) to give 42 mg of 17A as a clear 6B. 

B. g-AmlntvN41.fRVbenzYlox^ 
pheny1^!Dfiridln>1-vn>2-nyg>^thvn>l^biJtvramide 

According to General Procedure B, 42 mg (0.66 mmol) of 17A was 
35 deprotected to give 27 mg of the title compound as a clear oil. 

1H NMR (CDCI3 250MHz) S 7.13-7-39 (m, 10H), 6.97-7.02 (d, 1H), 
5.00-5.12 (m, 1H), 4.38-4.52 (m, 3H), 3.82-4.00 (m, 1H), 351-3.67 (m, 3H) t 
2.96-350 (m, 9H), 230-2.34 (m, 1H), 157-2.11 (bm ( 3H), 1.29 (e f 6H). 
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MS (CI, NH3) 537 (MH+) 

Example 16 

fflMV242-Amino-2-methvl-Droplonv^ 

ri^bipiDeridlnvU'-carboxvtic add amide hydrochloride 
5 A. f 141 4ffl^en^oxvmethvl-244'^rbamovl41 .4*1bi P iperidinvU1 '.yl^ 

Qxo^tnvipqrt)amQylVVme^Yl^thyR^fharTilP acid tert-butyl aster 

According to the method outlined in General Procedure A, 21 mg (0.055 
mmol) of 3 and 11 mg (0.052 mmol) of 4-carbamyl-4-pipericfinopIperidine were 
coupled and the product was purified by silica gel chromatography (99:0.75 v/v 
10 chlorofornumethanoQ to give 25 mg of IBAasaglass. 

B. mwr42-f2-Amino-2-m9thvl^roDlonviamlno>-3-ben2vloxv-DroDionvn- 
f1,41bipiperidinyH , -TOrboy^iP add arflkje hydrcchtorlcte 

According to General Procedure C, 25 mg (0.044 mmol) of 18A was 
deprotected to give 1 9 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 250MHz) (1:1 mixture of retainers) 5 8.32 (d, 0.5H), 

8-27 (d. 0.5H), 7,26-7.42 (m, 5H), 5.06-5.19 (m, 1H), 4.48-4.70 (m, 3H), 4.21- 
4.34 (m, 1H), 3.64-3.79 (m f 3H), 3.38-3.50 (fn, 1H), 2.91 3.18 (m, 2H), 2.48-2*1 
(m, 4H), 1.78-2,12 (m, 8H), 157 (s, 6H). 
MS(a,NH3)474(MH+) 
20 Example 19 

(RV2>An^po-N-Tg^iphgnylftcgty|ai^nQ"1 .frfffhvti rrtsstntfol-frvfH -(1 H- 

tndol^ylmethyn-2^xo^thyf]>teobutyrarnldQ hydrochloride 

A. mWl42-r5>CHDhenvlacetylamino>1 .3-dihydrp-lsoindol>g-ylVl >M H- 
lndo!-3-vlmemv1V2^xo^thvl<^^ add 

25 A mixture of 300 mg (059 mmol) of 13A t 160 mg (0.68 mmol) of 

dlphenylacetylchloride and 83. mg (0.68 mmol) of 4-dimethytamlnopyridine in 5 
tuL of methylene chloride was stirred overnight at room temperature. The 
mixture was cfiluted with chloroform and washed twice each with 10% 
hydrochloric acid, saturated aqueous sodium bicarbonate and brtne. The 

30 solution was dried over MgS04 and concentrated. The product was purified 
by sfDca gel chromatography using a gradient of 75% ethyl acetate in hexane 
to 100% ethyl acetate to give 150 mg of 19A as a white sofld. 

B. fFl2-Am1nt^24^phenylace^^ 

HIHfottoteytmeW IwdrccMQiMfi. 
35 To 150 mg (020 mmol) of 19B in 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric acid, and the mixture was stirred at room 
temperature fori h. The mixture was concentrated to give 140 mg of the title 
compound as a white eolid 
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1H NMR (CDaOD, 300MHz) (mixture rotamers) 6 7.60 (d, 1H), 752 (s, 
05H), 7,41 ($, 05H), 7.21-7.34 (m, 12H), 6.93-7.13 (m, 4H), 5.13 (s, 1H), 4.92- 
5.00 (m, 1H), 4.06-4.18 (m, 1H) t 4.40-451 (m, 1H), 4.01-4.19 (m, 2H), 3.20-3.42 
(m, 2H), 159 (s, 3H),,151 (s, 3H). 
5 - MS (CI, NH3) 600 (MH+) 

Example 20 

fflV2-Amino-N-f2-fimrrio1^vlVl .|6^^ 

1 H^soQUlnollne-2*c^onyl ^hyn->sQbtJtvramldfi hydrochlorid e 

A. 6-rrotUBne-4-sunonvlan}1noV3.4-dihydro-1H-isoquinollne>^ 
10 c^rbgyylig figftf fcrt frlM fiPfcf 

To a mixture of 275 mg (1.10 mmol) of 6-amino-3,4-dlhydro-1 H- 
tsoqrinollne-2-carboxylic add tert-butyl estar r 134 mg (153 mrnol) of - 
triethylamlne In 6 mL of methylene chloride at 0°C was added 233 mg (1 2 
mmol) of toJuenesuttonyl chloride in one portion. The mixture was allowed to 

15 warm to room temperature and was stirred overnight An additional 62 mg 
(0.61 mmol) of triethylamlne and 105 mg (055 mmd) of 
toluenesutfonylchtoride was added and stirring was continued for an additional 
4 h. The mixture was concentrated and the residue dissolved In ethyl acetate* 
The organic portion was washed twice each with 1N NaOH and brine, dried 

20 over:Na2S04 and the product was purified by silica gel chromatography (1:3 
v/v ethyl acetate:hexane) to give 274 mg of 20A as a foam. 

B. 4-Methvt-N-(1£.3.4-te^ 

According to General Procedure B, 253 mg (0.63 mmol) of 20A was 
deprotected to give 175 mg of 20B as a foam. 
25 C. (RM1^1H»lmtal^^ 

1 H-teooutnollne-2-carfaomrfl-e^^ acid 

terfrftflyl aster 

According to General Procedure A, 84 mg (0.27B mrndf) of 20B was 
coupled to 108 mg (0.278 mmol) of 4C and the product was purified by silica 
30 gel chromatography (70:30 v/v ethyl acetate:hexane) to give 114 mg of 20C. 

D. ffly2-Amino-N^2-Mmndo1.^ 
dlhvdro-1 Wsoqulnonne-2-carbonvn-ethvlVlsobutvramlde hydrochloride 

According to General Procedure C, 1 14 mg (0.17 mmol) of 20C was 
deprotected to give 68 mg of the title compound as a solid. 
35 1 H NMR (CDCI3 250MHz) (mixture of rotamers) 6 841 (d, 05H), 833 

(d, 05H), 8.15 (bs 05H), 7.75 (d, 2H) ( 7.67 (d, 2H), 753 (bs, 05H) t 651-7.31 
(m, 85H), 6.07 (d, 05H), 5.13-5.32 (m, 1H), 458*451 (q, 1H) f 4.0*4.19 (m, 
1H), &77-4.04 (m, 1H) f 258-3.44 (m, 3H), 2.46-2.62 (m, 5H), 1 .30 (bs, 6H). 
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fRVPiperidine^arboxyHc acid f1-ben2yt>2-oxo-2-^f2>phenyt> 
ben2otmlda2Ql-1-vt^DfDerld?rv1>v>>ethylVamfde hydrochloride 

A. ffl1-4-M-tarboxY-2-pKeny1-eth^ 

5 acid terfHfrrtyl ester 

A mixture of 1.00 g (6.05 mmol) of D-phenylalanine, 12B g (6.05 mmoJ) 
of 77A and 1.84 g (182 mmol) of triethyiamine in 10 mL of water and 40 mL of 
dioxane was stirred at room temperature for 15 h. The mixture was diluted with 
chloroform and acidified to pH 4 with acetic ecid. The layers were separated 

10 and the organic portion was washed three times with brine, dried over MgS04 
and concentrated to give 2.16 g of 21 A as a white solid. 

B. (RW1-ftar^2^o-2W^ 

arid terHmtyl ester 
Accoftfing to General Procedure A, 80 mg (029 mmol) of SOD and 108 
15 mg of 96A were coupled and the product was purified by sicca gel 

chromatography (7525 vAr ethyl acetateihexanes) to give 140 mg of 21 B. 

C. mVPgperidin&-4^flrboxvtic add f1.bengvUg-Qxo.g44-fg-phenyU 

bereoimIriffioH-yfrpiperidln-1-^ hydrochloride 

To a solution of 140 mg (022 mmol) of 21 B In 5 mL of ethanolwas 
20 added 5 mL of concentrated HCI and the mixture was stirred at room 

temperature for 1 h. The mixture was concentrated and the residue crystallized 
from methanol/ethyl acetate to give 107 mg of the title compound as a white 
solid. 

1H NMR (CD3OD, 300MH2) (mixture of rotamers) (partial) 6 822 (m, 
25 0.5H), 7.66-7.89 (m, B.5H). 7.19-740 (m, 5H), 5.13<521 (m, 023H) t 5.02-5.10 
(rn, 0.67H), 4.15-427 (m, 023H), 4.03-4.14 (m f 0.67H). 
MS (CI, NH3) 536 (MH+) 

Example 22 

N-r2-f4^ AcBtyi-4-DhenvKp|perldl^1 >vl V1 >f RVbenzvf oxvm6thv^2>oxo-ethY^2> 

30 amlnfrl^utyrsnfrte hydrochloride 

According to General Procedure A, 3.15 mg (13.1 mmol) of 4-acetyM- 
phenylpiperidine hydrochloride and 5.0 mg (13.1 mmol) of 3 were coupled to 
give {1 -{2-{4-Acety1-4-phenyl-plperidirM -yl)-1 -(R)-ben2yloxymethyI-2-oxo- 
ethylc^rbamoyl]-1-methyl^thyf}-cart)amjc acid tert-butyl ester. The crude 
35 product was deprotected according to General Procedure C to give 5.09 mg of 
the tffie compound. 

MS(CI.NH3)508(MK+) 
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Example 23 
mV142-f2-Amino-2-math\ri-prODto^ 

piperidine-4-carboxvlic acid ethyl ester hydrochloride 

A. 4-Pheny1-p1peridlne-4-caTboxyt1c add ethyl ester hydrochloride 
5 A mixture of 10.0 g (45 mmol) 4-cyano-4-phenyipiperidine 

hydrochloride, 10 g of sulfuric acid and ZJS mL of water was heated at 150°C 
for 1 h. The mixture was allowed to cool to 1 10°C and 10 mL of ethanol was 
added. The ethanol was then distilled off. This ethanol addition/distillation was 
repeated four more times. Following the last addition, the mixture was heated 

10 to 125°C cooled to room temperature and poured onto ice. The mixture was 
basified with 10% NaOH and extracted twice with ether. The organic extracts 
were dried over MgS04 and concentrated to give 2.3 g of a yellow oil. A 
solution of 2.0 g of the free base in 1 00 mL of efter was treated with an ether 
solution saturated with HCI. The white precipitate was filtered and 

15 recrystaftized from EtOAc/hexanes to give 1.73 g of 23A 

B, (RV1 ^2-f2-Am1no-2-methyl-nroplon^minoV3>benzyloxy-DroDlonvtV 
4-phenyi-piperidin6-4-carboyyflc add ethvt ester hydrochloride 

According to the method outlined In General Procedure A, 3.55 mg (13.1 
mmol) of 23A and 5.0 mg (13.1 mmol) of 3 were coupled to give 1-[3- 
20 benzylo)^-2-(2-tert-butoxycarbonylamlno-2^ethyl-propionylamino}- 

propionyQ-4-phenyl-plperidin&4-carboxyflc acid ethyl ester. The crude product 
was then deprotected according to General Procedure C to give 6.97 mg of the 
title compound as a solid. 

MS(CI,NH3)496(MH+) 
25 . ' Example 24 

2-Amino-N^1-mi^enz\doxvmeth^ 

plperidin-1 -yll2^xtyethytV4sohutvramlde hydrochloride 

A. 4-Oxo-plDerid lne-1-carboxync acid benzyl ester 

To a mixture of 50.0 g (0.325moi) of 4-plperidone hydrate hydrochloride 
30 and 181.9 g (1 .82mol) of potassium bicarbonate in 750 mL of EtOAc and 75 mL 
of water, was added 49 mL (0.343mol) of benzyl chtoroformate over 10 rrdn. 
with stirring. The mixture was stirred at 24°C for 2.5 h and then diluted with 
water. The layers were separated, and the aqueous portion extracted with 500 
mL of ethyl acetate. The combined organic extracts were washed once each 
35 with water and brine, dried over MgS04 and concentrated to give 81 .41 g of 
24A as a yellow oO. The crude product was used without further purification. 

B. 4>Hydroxy-4^trifluoromethvt-Dhenvl-Dlperidln6-1-carfaoxyllc acid 
benzyl ester 
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To 1.25 g (51.4 mmol) of magnesium in 10 mL of ether was added a 
solution of 4-bromobenzotrffluoride in 10 mL of ether. The reaction initiated 
soon after the addition was complete. The mixture was stirred for 1 .5 h at 24°C 
and then cooled to 0°C. A solution of 10.0 g (42.87 mmol) of 24 A in 50 mL of 

5 ether was added and the mixture allowed to warm to room temperature and 
was stirred for 17 h. The reaction mixture was quenched by adding 150 mL of 
saturated aqueous ammonium chloride. The organic layer was separated and 
the aqueous phase was extracted with ether. The combined organic extracts 
were washed once each with water and brine, dried over MgS04 and 

10 concentrated. The crude material was purified by silica gel chromatography 
(3:7 v/v EtO Aczhexanes) to give 12.48 g of 24B as an orange oil which 
solidified on standing. 

c. 4-(4*Triflupromethyl-phfinyl)-plPQrid{rH-Ql 

To 12.3 g (32.4 mmol) of 24B In 150 mL of ethanol was added 1-4 g of 
15 10% palladium on carbon. The mixture was hydrogenated on a Parr shaker at 
48 psi for 2.5 h. The solution was filtered through celtte and concentrated. The 
resulting solid was triturated with ether/hexane to give 4.98 g of 24C as a white 
solid. 

D. 2-Amino-^1-(RybenzYloxymeft^ 

20. phenylVplperidin-1*yffg^xo^thylHMbutyramWg hydrochloride 

According to General Procedure A, 322 mg (13.1 mmol) of 24C, and 5 
mg (13.1 mmol) of 3 were coupled to give (HHR>Benzytaxymethyl-2-[4- 
hydroxy-4-(4-trifluoromelhy^pheny^ 

methyl-ethyl)-carbam!c add tert-butyl ester. The crude product was 
25 deprotected according to General Procedure C to give 7.35 mg of the title 
compound. 

MS (CI, NH3)466(MH+) 

Example 25 

(RVH2-(2-Amlno-2-methvl-Dropto 
30 plperidlnft^Ucarboxync acid cvctohexvlamlde hydrochloride 

A. Rppriflns-1.4-dlcarfaQxylic add monpfrensyl ester 

To a slurry of 66.4 g (0.50 mol) of isonipeootic acid, and 145 mL (0.50 
mol) of triethyf amine in 600 mL of methylene chloride was added a solution of 
72 mL (0.50 mol) of benzyl chloroformate In 200 mL of toluene at 10°C. The 
35 slurry was allowed to warm to room temperature and after stirring for 17 h was 
treated wtth 1 L of a 10% aqueous sodium carbonate solution. The layers were 
separated, and the aqueous portion was extracted once with ether and then 
acidified to pH 3. The aqueous portion was then extracted wtth methylene 
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chloride. The organic extract was washed with brine, dried over MgS04 and 
concentrated to give 35.2 g of the title compound as an oil which was used 
without further purification. 

B. 4-Cyclohexvlcarbamoyl-p|peridlne-1-carboxvlic acid benzvl ester 
5 To 3.82 g (14.3 mmol) of 25A was added 12 mL (15.7 mmol) of tWonyl 

chloride in 50 mL of methylene chloride which contained 1 drop of DMF. The 
slurry was refluxed on a steam bath for 10 mln. to give a dear solution. The 
mixture was concentrated, and the resulting oil was dissolved In 30 mL of THF 
and was added to a solution of 3.54 g (35.8 mmol) of cydohexylamine in 20 mL 
10 ofTHFatO°C. The mixture was stirred at 24°C for 0.5 h and then filtered. The 
filtrate was concentrated and then dissolved In methylene chloride. The 
organic solution was washed once each with water, 1N HCI, saturated 
aqueous sodium bicarbonate, and brine, dried over MgS04 and concentrated 
to give 3.46 g of 25B as a solid. 
15 C. Piperidine-4-carboxyite add cyciohexyiarrtida 

To 346 g (10 mmol) of 25B was added 30 mL of methanol, and the 
mixture refluxed in 20% NaOH for 8 h. The methanol was removed, and the 
aqueous phase extracted with methylene chloride. The aqueous solution was 
acidified to pH 5 with acetic acid and extracted with methylene chloride. The 
20 combined organic extracts were dried over MgS04 and concentrated to give 
1 .81 g of the title compound as an off-white solid. ■ 

D. f RV-1 ^2-(2-Amlfy^2^ftthyi-propionyiam^ — 
pjperidine-4-carboxvllc acid cvclohexytamlde hydrochloride 

According to General Procedure A, 2.76 mg (13.1 mmol) of 25C r and 5 
25 mg (13.1 mmol) of 3 were coupled to give (H1-(R)-Benzyloxymethyl-2*(4- 
cydohexylcarbamoyt-piperidln-1 -yl)-2-oxo-ethylcarbamoyl}-1 -methyl-ethyi}- 
carbamlc acid tert-butyl ester. The crude product was deprotected according to 
General Procedure C to give 6.60 mg of the tide compound. 
MS (CI, NH3) 473 (MH+) 
30 Example 26 

fR^242.fg.Amino-2-methv1^roDlonvlamino)^1H-lndoL3-yi^roDlonyf^ 
1.2.3.4^tetrahydro-isoauinoHnfi*6-carboxyllc add ethylamlde hydrochloride 
A. (R)-242-(24ert-Butoxycar^^ 
i 1 H-indot-3-yn-DroDlonvn-1 ^.3.44'etrahvdro-lsoouinoilne-6-caTfaoxvlic acid 
35 To 756 mg (1.35 mmol) of 5E in 10.8 mL of THF was added a solution of 

97 mg (4.04 mmol) of lithium hydroxide In 2.7 mL of water. The mixture was 
stirred for 17 h at room temperature. The mixture was concentrated and 
dissolved In 100 mL of water. The aqueous solution was extracted twice With 
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methylene chloride, acidified with acetic acid, and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed twice with brine, dried over 
Na2S04 and concentrated to give 632 mg of 26A as a white solid. 

5 rarbonv^2-(1H-indol-3-vn-eth^ acid 

According to General Procedure A, 60 mg (0.1 1 mmol) of 26A and 13.4 
mg (0.16 mmol) of ethyiamine hydrochloride were coupled and the product 
was purified by silica gel chromatography (100% ethyl acetate) to give 47 mg 
of 26B as a foam. 

10 C. m^2-r2-f2-Amino-2-methyl^roplonylamino^>f1H.lndol>5.yll- 

DroDionvn>1.2.3.4-tetrahvdrt>-isoouinnltn^^Tboxvlic acid ethvlamida 

hydrochloride 

According to General Procedure C, 47 mg (0.081 mmol) of 26B was 
deprotected to give 39 mg of the title compound as a solid. 

15 1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) S 8.32 (d, 

1H) t 7.53-7.64 (m, 1.5H), 7.40-7.50 (m f 1.5H), 7.30 (d, 0.5H), 6.91-7.18 (m, 4H) f 
6.61 (d ( 0.5H), 5.14-5.32 (m, 1H), 4.63-4.74 (d, 0.5H) ( 4.39-4.54 (m, 1H), 4.07- 
4.18 (d, 0.5H), 3.80-3.91 (m. 0.5H), 354-3.16 (m f 0.5H), 157 (s, 6H), 1.06-157 
(m, 3H). " 

20 MS (CI, NH3) 476 (MH+) 

Example 27 

fRV242-f2-Amlncy2-mrthvl-Dmp^ 
1.2.3.4»tetrahvdrD-isoouinoline-6-carfaoxylic acid phenylamide hydrochloride 
A. ffiMl42-MH-lrwiol-3-vlVWB^^ 
25 lscwuinpnne-2-carbonvn-ethvlc^ add tart- 

butyl ester 

To 60 mg (0.1 1 mmol) of 26A In 0.6 mL of methylene chloride was 
added 1 1 .4 mg (0.1 12 mmol) of triethylamine. The mixture was cooled to 0°C 
and 13.5 mg (0.1 12 mmol) of plvaloyl chloride was added in one portion. The 

30 mixture was stirred for 1.5 h at 0°c and then 10 mg (0.107 mmol) of aniline was 
added and the mixture was allowed to warm to room temperature and stirred 
for 17 h. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and brine. The solution was dried over NQ2SO4 and concentrated. The 
product was purified by stBca gel chromatography (2:1 v/v ethyl 

35 acetate:hexanes) to give 39 mg of 27Aasafoam. 

b. f R)-a-f ?^-Amlno-g*m$ihyl-propf onylgrrtnoHHI HHnclPteyl)- . 

Droplonvn-1.2.3.4-tetrahvdro-lsoqulnoUne-6-carboyyHc add ohenvlamldft 
hydrochloride 
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According to the method outlined in General Procedure C. 37 mg (0.06 
mmol) of 27 A was deprotected to give 32 mg of the title compound as a solid. 

1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 8 7.53-7.79 
(m, 6H), 7.37-7.42 (m, 3H), 6.95-7.22 (m, 5.5H), 6.67 (d, 0.5H), 529-532 (m, 
5 1 H), 4.6*4.79 (m, 0.5H), 4.43-4.59 (m, 1 H). 4.09-4.1 9 (m, 0.5H), 3.78-3.92 (m, 
0.5H), 3.39-3.63 (m, 2.5H), 1 .59 (s, 6H). 
MS (CI, NH3) 524 (MH+) 

Example 28 

fRl-2-f2-(2-Amtno-2-methyl-propionylaminoV-^ 
10 carboxvlle add hydmehlnrida 

A. m)-2.f2.f2-Amlno-2-m6thvl-DroDionvlflminoW3.MH.indQUa.ylW 
proDlc>nvn.1.2.3.4>tetrahwJi-o.isooijlnot?na.6^amoifyfle acid hydmflhtortdo 
According to General Procedure C, 40 mg (0.073 mmol) of 26A was 
deprotected to give 25 mg of the title compound as a solid. 
15 1 HNMR (CD3OD 250MHz) (mixture of rotamers) (partial) 87.78 (d, 

0.5H), 7.52-7.68 (m, 2.5H), 7.39 (d, 0JSH), 7.23 (d, 0.5H), 6.95-7.19 (m, 3.5H), 
6.58 (d, 0.5H), 5.17-5.31 (m. 1H), 4.63-4.74 (d, 0.6H), 4.42-4.53 (q, 1H), 4.09- 
4.20 (d, 1H),158(s,6H). 
MS (CI, NH3) 448 (MH+) 
20 Example 29 

mV2-Amin(>N.f2-f1H.lndol-3.vlW146.r2./3.m B thvlHjr a ldo^hflnyq.a.4. 
dihvdro-1 H-isooulnolln6-2-carbonyn.BlhylVlsobutvramlde hydrochloride 
A.mWl.rg.f1H.lndol-a.^.1464gW^flttiy^r e td 0 VphenylV3.4. 
dlhvdro-H-teooulnollne.2.cart>onvllemy^^^ 
25 aeldtertAiiMftRtw 

According to General Procedure A, 72 mg (0.26 mmol) of 7H and 100 
mg (0.26 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using 100% chloroform, followed by 2% methanol fn 
chloroform to give 130 mg of 29A as a foam. 
30 b. (Rr-frAmlnfrW2-(1H-lndtf 

3.4-dlhvdro-1 H-lsofnjinollne-2-caTfaonvlVemylVlMbutyramlde hydrochloride 

According to General Procedure C, 130 mg (0.20 mmol) of 29 A was 
deprotected to give 120 mg of the tfUe compound as a tan soDd. 

1H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 8 7.57-7.72 (m, 
35 2H), 6.99-7.37 (m, 10.5H). 6.68 (d, 05H), 5.18-532 (m. 1H), 4.37-4.75 (m, 2H), 
3.58-3 .81 (m, 0.5H), 3.53-3.68 (m, 0J5H), 3.17-3.32 (m, 2H), 2.62-2.80 (m. 4H). 
2.41-2.60 (m, 0.5H), 2.14-239 (m, 0.5H). 1.58 (6, 6H). 
MS (CI, NH3) 552 (MH+) 
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Example 30 

9-Aminn.N41-mVbenzyloxYmia h^ 

pyfrnlidiivl.ytT-ethyfVlsofaLityramide trifluoroacetate 

A. 3>tert-Butoxvcarfaonvlamlno -pvrfolldlnB-1>carfaQXVllc acid benzyl 

5 fiStfi£ 

To a mixture of 19.0 g (102 mmol) of 3-(t-butoxycarbonylamino) 
pyrrolidine and 14.28 g (117 mmol) of 4-dimethyIamInopyridlne In 115 mL of 
methylene chloride a! 0°C was added 20.0 g (117 mmol) of benzyl 
chloroformate dropwlse. The mixture was allowed to warm to 24°C and was 
10 stirred overnight The mixture was diluted with chloroform and washed twice 
with 10% HCI, twice with saturated aqueous sodium bicarbonate and once with 
brine. The mixture was dried over MgS04 and concentrated to give 30A in 
quantitative yield. The crude material was used without further purification. 

B. 3>Amino-pyrmliriine>1-carboxyHc add b enzyl ester trifluoroacetate 
15 To 9.4 g (293 mmol) of 30A at 0°C was added 100 mL of trifluoroacetfe 

acid and the mixture stirred at 24°C for 1 h. The mixture was concentrated, and 
coevaporated three times from ethyl acetate/heptane to give 1 1 .0 g of 30B as 
an orange oil. 

C. ^p-nluBne^-s ulfpnyt a m1no>-ovrrondlne-1-cart)oxvilc acid benzvt 

20 epter 

To a mixture of 2.0 g (6.0 mmol) of 30B, 0.B4 g (6.9 mmol) of 4- 
dlmethylaminopyridine. and 0.61 g (6.0 mmol) of Wethylamlne in 10 mL of 
methylene chloride was added 132 g (6.9 mmol) of toluenesulfonyl chloride 
and the mixture was stirred overnight The mixture was diluted with chloroform 

25 and washed twice each with 10% HCI, saturated aqueous bicarbonate and 
brine, dried over MgSQ* and concentrated The product was purified by silica 
gel chromatography using a gradient edition of 35% ethyl acetate in hexane to 
100% ethyl acetate to give 30C as a white solid (700 mg). 
. D. 4>Methyi.N*py rm»din-a-vl-benzenesuWonamlde 

30 To 0.70 g (1.9 mmol) of 30C in 20 mL of ethanoi was added 0.40 g of 
10% palladium on carbon and the mixture was hydrogenated on a Pan shaker 
for 17 h at 45 psi. The mixture was diluted with 110mLof a (9:1:1) mixture of 
ethanol.'watenammonlum hydroxide and was stirred for 20 mln. The solution 
was filtered through celite and concentrated to give 300 mg of 300 as a yellow 

35 solid. 

E. (HiWRVBenzy ioxymethvl>ZK)xo>243^taluene^-sulfonvlamlnoV 
P yfroiiriirwi>yn^th^carbamovn>i>methvl-ethvlVcarbamlc acid tert-butvl ester 
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According to General Procedure A, 94 mg (0.39 mmol) of SOD and 100 
mg (0.26 mmoO of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate In hexane, to 
100% ethyl acetate to give 100 mg of 30E. 

5 F. g-Amlno-N41-fRWbenyy1nryme^ 

sulfpnylaml noypyrrofidin^l .yll-ethylUsobutyramlde trifluoroacatata 

To 100 mg (0.16 mmol) of 30E was added 2 mL of trifluomacetic acid at 

0°C and the mixture was stirred for 1.5 h at 24°C. The mixture was 

concentrated, and coevaporated once each with ethyl acetate and hexane. 
10 The product was precipitated from methylene chloride/hexane and was 

collected by filtration and dried under vacuum to give 95 mg of the title 

compound. 

1HNMR (CD3OD 250MHz) 5 (rotamers) 7.75-7.84 (m, 2H), 7.29-7.50 
(m, 7H), 4.76-453 (m, 1H), 4.57 (d, 2H), 3.69-3.80 (m, 5H), 3.39-3.65 (m, 2JSH), 
15 3.22-3.31 (m, 0.5H), 2.45 (m, 3H), 1.62 (m, 6H). 
MS (CI, NH3) 503 (MH+) 

Example 31 

(R)-2-AmlnQ-MH3,^ 

sthyn*feQbutyramlde hydrochloride 
20 A. (RHHH3/4-D?hv<>ro-1 m^qMinQlin^^arbonyl^d H-ln^Ql-a-yD- 

ethvlcarbamovn-l^thvV-cthvn-cafbamlc acid tert-huM ester 

According to General Procedure A, 60 mg (0.154 mmol) of 4C and 26 
mg (0.154 mmol) of 1^,4-tetrahydrolsoquino0n9 were coupled and the 
product was purified by silica gel chromatography (40:60 v/v ethyl 
25 acetate rhexanes) to give 71 mg of 31 A. 

B. (R^2-Amln^H9,^hy(ir^^ 

indol-3-vl^thvn-lsobutvramlde hydrochlnrlda 

According to the method outlined in General Procedure C, 57 mg (0.106 
mmol) of 31 B was deprotected to give 49 mg of the title compound. 

30 1 H NMR (CD3OD 250MHz) (mixture of rotamers) 6 8.32 (d, 1 H) t 7.56 

(d,1H), 7.32 (d, 0.5H), 6.96-7.22 (m, 7H)J 6.61 (d f 0.5H), 5.17-5.32 (m, 1H), 
4.61-4.73 (d, 0.5H), 4.45-4.58 (d, 0 r 5H), 4.29-4.41 (d. 6.5H), 3,96-4.05 (d, 
0.5H), 3.37-3.72 (m, 2H), 3.13-3.26 (m, 2H), 2.54-2.74 (m, 1H) f 259-255 (m, 
0.5H), 2.11-Z25 (m, &5H), 1.49-1.62 (m, 6H). 

35 MS (CI, NH3) 405 (MH 4 *) 
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Example 32 

/m-N^1-r2-f2-Amlno-2*meth^ 

Dvrrolidirv3-vn-ben2amide trifluoroacetate 
A. 3-Ben2oylamino-pyrrondin^1-carfaoxvnc acid benzvl ester 
5 To a mixture of 2.00 g (6.0 mmol) of 30B, 0.84 g (6.9 mmof) of 4- 

dimethylamlnopyridlne and 0.610 g (6.9 mmol) of triethylamine in 10 mL of 
methylene chloride was added 0.97 g (6.9 mmol) of benzoyl chloride and the 
mixture stirred for 72 h. The reaction mixture was diluted with chloroform and 
washed twice with 10% HCI, twice with saturated sodium bicarbonate solution 
10 and once with brine. The mixture was dried over MgS04 and concentrated. 
The product was purified by silica gel chromatography (7525 v/v ethyl 
acetate/hexanes) to give 690 mg of 32A. 

To 0.69 g (2.1 mmol) of 32A in 20 mL of ethanol was added 0.30 g of 
15 10% palladium on carbon and the mixture was hydrogenated on the Parr 
shaker for 17 h at 45 psf. The mixture was diluted with 1 10 mL of a (9:1:1) 
mixture of ethandtwatenammonium hydroxide and stirred for 15 man. - The 
solution was filtered through celtte and concentrated to give 265 mg of 32B. 

C. M42-f3-BenzoYlamino-DYrroM^^^ 

20 pthylt^rb^mpylVI-miathyl'ethytKwIwmlc acid tort-butyl reter 

According to Genera! Procedure A, 100 mg (0.52 mmol) of 32B and 75 

mg (0.20 mmol) of 3 were coupled and the residue was purified by silica gel 

chromatography using a gradient elution of 75% ethyl acetate in hexane, to 

100% ethyl acetate to give 50 mg of 32C. 
25 D. (R)-NM 1 ^2W2>Amtno-2>me thyl^roplonylamino>^bBnzvloxy- 

proplonvn>pyrroHdln-3>yn-ben2am1de triftuoroacetate 

To 50 mg (0.10 mmof) of 32C at 0°C was added 2 mL of trifluoroacetlc 

add. The reaction mixture was stirred for 4 h at 24°C, and the residue was 

diluted with ethyl acetate and coevaporated with heptane and ethyl 
30 acetate/hexane. The residue was diluted with chloroform by addition of 

hexane to give 22 mg of the title compound as a solid. 

1H NMR (CD3OD 250MHz) 6 7.86-7.99 (m, 2H), 745-7.65 (m, 3H) f 

7.23-7.45 (m, 5H), 4-52-4.74 (m, 3H), 3,39-4.26 (m, 7H), 159 (bs, 6H). 

LSIMS-MS 453 (MH+) 
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Example 33 

2-Amino-N-f1-f5-fluoro-1H>lndo^ 

bgnzoimldwo!>1-y|V^iperldin-1>vn-ethylVtsobutyramide hydrochloride 

A. 2-tert'Butoxvcart>Qnvlamtn(v2>methvt-DroDlonlc acid 2.S-dioxo- 
5 pyrrolidine -yl ester 

To a slurry of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanlne in 135 mL 
of methylene chloride was added 3.40 g (29.6 mmol) of N-hydraxysucdrtmkle 
and 5.65 g (29.6 mmol) of EDC. The slurry was stirred for 17 h at room 
temperature. The mixture was diluted with ethyl acetate and washed twice 
10 each with water, saturated aqueous sodium bicarbonate and brine. Dried over 
MgS04 and concentrated. The residue was purified by siOca gel 
chromatography (1:1 v/v ethyl acetate:hexanes) to give 52 g of 33A as a white 
solid. 

B. >2424Brt-Butoxvcartaon^amino.2^elhyi> propiorivlamlnoV^(^ 
15 fluoro-1H~indol-^v1VDrooionte add 

A mixture of 100 mg (0.33 mmof) of 33A, 62 mg (027B mmol) of 5* 
fluoro-DL-tryptophan and 79 mg (0.611 mmol) of dBsopropylethytamlne In 1.0 
mL of DMF was stirred for 17 h at room temperature. The reason mixture was 
poured into water and extracted twice with ethyl acetate. An equal volume of 
20 hexane was added to the ethyl acetate and the mixture was washed three 
times with water and onfce with brine. The organic phase was dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography (9:1 v/v CHO^MeOH) to give 52 mg of 33B. 

C. -(1 4 1 -(5-Fluoro-1 H^ndol^vlmethyiV2^o. 244-f2^x&>g ^lh y ditw 
25 benzotmldazoH-vn-pfoericfltyi^^ 

flddtert4)utyt ester 

According to General Procedure A, 44 mg (0.1 1 mmol) of 33B and 23.5 
mg (0.11 mmol) of 4-(2*keto-l-benzimldazof1nyl)piperidlne were coupled and 
the product was purified by sIBca gel chromatography (100% ethyl acetate) to 
30 give 39 mg of 33C as an amorphous solid. 

D. -2-Amlno-N-f1-(5-fluorD-1H4ndo^ 
dihvdro-ben2QimidazoH*vl>-Dlr)eridin>1 -vil-ethyrMsobutyramlde hydrochloride 

According to General Procedure C, 39 mg (0.064 mmol) of 33C was 
deprotected to give 32 mg of the title compound as a white solid. 
35 1 H NMR (CD3OD 250MHz) (partial) (1 :1 mixture of dlastereomere ) 6 
8.36 (d, 1H). 7.03-7,39 (m, 7.5H), 6.89 (t, 1H), 6.76 (d, 0SH), 6.14-5 -35 (m, 1H) f 
4.59-4.71 (m. 1H), 4.23-4.46 (m, 1H), 3.94-4.11 (m, 1H), 2.45-Z72 (m, 2H), 
150-1.64 (m, 6H). 
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MS (CI, NH3) 507 (MH+) 

Example 34 

ffiUN41-r4-fAceM-Phen^^ 

ethylj-2-amlno-isobutyramlde 
5 A. fRM14W4-fAceM-ohen^ 

fndol-3-ylV^thylcarbamoyn-1^ethvl-ethvl)-carbam acid tert-biitvl ester 

According to General Procedure A, 45 mg (0.116 mmoJ) of 4C and 27 
mg (0.124 mmol) of N-phenyf-N-plperidin-4-yl-acetamide were coupled and 
the product was purified by silica gel chromatography using a gradient of 1% to 
10 5% methanol in methylene chloride to give 63 mg of 34 A. 
B. (RVN-fH4-(Acety^ 

According to General Procedure B, 63 mg (0.107 mmol) of 34A was 
deprotected to give 33 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 300MHz) (1:1 mixture of rotarners) S 7.31-7.62 (m, 

4H), 6.89-7.23 (m, 5H), 5.11-5.20 (t, 1H) f 4.99-5.19 (t, 1H), 4>KM.63 (m, 2H), 
3.68-3.83 (m, 2H), 3.02-3.17 (t, 2H), 2^0-3.01 (t, 0.5H), 2.60-2.60 ft 0.5H), 
2.32-2.41 (m, 1H), 1.64-1.82 (m, 1H), 1.69 (s, 3H), 1.32 (8, 6H). 
MSfa,NH3)490(MH+) 
20 . Example 35 * 

fR)-3-Aminp-N-H-n?Phthaten-2-^^ 

benzofmidazol-1-vllnlDeridlrv1 >yn-ethvmsobutvramlde hydrochloride 

A. fi-Naphthalen-2-vtmethv^ 
bQnTOlmWa2Q|-1-yn-plp?ri{fln-Vyn-e%!VPfirt?amlc add tert-tortyl ester 

25 According to General Procedure A, 605 mg (1 J92 mmol) of BOC-D-3-2- 

(Napthy1)alanme and 417 mg (1.92 mmol) of 4-(2-keto-1-benzbntdazoDnyl) 
piperidlne were coupled to give 890 mg of 35A as a soDd which was used 
without further purification. 

B. 14Wg-Amiiy*a^aDhtha)en-2-vl-^^ 
30 dthvdro-benzoimidazotf-one 

According to General Procedure B, 830 mg (1.61 mmol) of 35A was 
deprotected to give 582 mg of 35B as a tan soDd. 

C. fflH1-MethvM4 1^ D hthalerv2-vlm 
dlhydro-benzoimldazo M-YllD^ 

35 acldtert-buM ester 

According to General Procedure At 570 mg (1-38 mmol) of 35B and 266 
mg (1.31 mmol) of N-t-BCX^-o-methylalanlne were coupled to give 63 mg of 
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35C after silica gel chromatography using a gradient of 1% to 3% methanol In 
methylene chloride. 

D. fRV2'Amlno-NH1-naphthalPr>-a"ylmfithyl-2-o^-[4-(?^xp-2.^ 

<flhvdrD-benzofmida2oM-vlVDip^ hydrochloride 
5 According to General Procedure C, 620 mg (1.03 mmol) of 35C was 

deprotected to give 404 mg of the title compound as a light yellow solid. 

1 HNMR (CD3OD 300MHz) (mixture of rotamers) (partial) £ 7.73-7.87 

(m, 4H), 7.40-7.50 (m p 3H), 7.19-7.28 (m, 0.5H), 6.91-7.05 (m, 3H) f 6.74-6.79 (d, 

0.5H), 5.26-5.48 (m, 1H), 4.67-4.71 (m, 1H), 4.3*4.50 (m, 1H), 4.1CM.32 (m, 
10 1 H), 3.12-3.39 (m, 2H), 1.55-1.61 (d, 3H), 1.38 (s, 3H). 

MS («, NH3) 600 (MH+) 

Example 36 

fflV2-Amlno-N^2-f1H^ndoU3-yll147.ttd^^ 

1 msoqtjinoHne-2^rfaonylHfhylHsob^ra^Mo 

15 A. (RHHfr(1H-lnriot^-ylH-ff^^ 

csrt^yl^yteartamoylH^ acid tert-butyl ester 

According to General Procedure A, 750 mg (4.21 mmol) of 6A and 1 .64 
g (421 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (30:70 v/v EtOAcrhexanes) to give 1 .50 g of 36 A as a foam. 
20 B. (RHHV(7-Aminth9,^ 

IndQl-fryO^thyta^ ag |d tsrt-frmtyl reter 

To 800 mg (1.46 mmol) of 36A In 10 mL of methanol was added 300 mg 
of 10% palladium hydroxide on carbon and the mixture hydrogenated at 50 psi 
for 17 h. The mixture was filtered through celfte and concentrated to give 700 
25 mg of 36B as a brown powder. 

C. fRWW2^1H-lridol^-yn.1-^^^ 
1 msoqu?nonn^2^rtK)nvOH3th^^^ acid 
tert-butyi ester 

To 71 mg (0.14 mmol) of 36B In 10 mL of methylene chloride at 0°C 
30 was added 17 mg (0.1 65 mmol) of triethylamlne, followed by 29 mg (0.15 
mmol) of toluenesulfonyl chloride. The mixture was allowed to warm to room 
temperature over 3 h. The reaction mixture was diluted with ethyl acetate and 
washed twice with 1N NaOH and once with brine. The solution was dried over 
Na2S04 and concentrated, and the residue was purified by silica gel 
35 chromatography (1 :2 v/v EtOAchexanes) to give 90 mg of 36C as a foam. 
O. tRV2-AmlnfrfH2-(1H-^ 
dihydnrv1H-isoouinorme-2-rartaonvfVethVIVIsobutvramide 
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According to General Procedure B, 50 mg (0.74 mmol) of 36C was 
deprotected to give 20 mg of the tide compound as a white powder. 
MS (CI, NH3) 574 (MH+) 

Example 37 

5 (R)-N-(frI2-(2-Amino-2-metto 

1.g.9.4-tetTahvdro>ispquinoltn-7-vfVben2amide 

A. m)-(1-f1-(7- BBnzoYlamlno- 3.4-dihYd^ 
2^1H-indol3-vn^thvlca^^ acid tert-butyl ester 

To 86 mg (0.17 mmol) of 36B in 10 mL of methylene chloride at 0°C was 
10 added 20 mg (020 mmol) of triethylamlne and 26 mg (0.1 B mmol) of benzoyl 
chloride. The mixture was warmed to room temperature over 2 h and diluted 
with ethyl acetate and washed twice with 1N NaOH and once wtth brine. The 
solution was dried over Na2S04 and concentrated, and the residue was 
purified by silica get chromatography (1:1 v/v EtOAc/hexanes) to give 95 mg of 
15 37Aasafoam. 

B. (R)-N^2-i2-(g-Amino-2^ 
prcpiqnYlR2.a,4-tefrghy4ro^ 

According to General Procedure B, 95 mg (0.15 mmol) of 37A was 
deprotected to give 65 mg of the title compound. 
20 MS (CI, NH3) 524 (MH+) 

Example 38 

2-Amln^NWHRVbsn?y|oxynr^ 

imidfl*ot4.5-blpYridtn^YfWotp^^ 

A. 4-(2-fodopropYl-57^imethYU^ 

25 1 -cpfrpxylta add tert-butyl ester 

2-Cyclopropyl«5 9 7-dimethyK3H-lmidazo[4 9 5-b]pyridine was prepared 
according to literature methods (for preparation see Carptno et al*. Bioorg. & 
Med. Chem. Lett 4, pp. 93-98 1994 (ref.13)). To 625 mg (2.4 mmol) of 
triphenylphosphtne in 10 mL of toluene was added 460 mg (2.0 mmol) of <fi- 

30 tert-butytazodicarboxytate, and the mixture was stirred for 15 min. A mixture of 
430 mg {2J3 mmol) of 2^ctopropy^5,7Kiimethyt^H^mldazo{4^-b]pyridine 
and 325 mg (1.62 mmol) of 4-hydroxy-piperkfine-1-carboxy1lc acid tert-butyl 
ester was added to the stirring solution and the mixture was stirred for 17 h at 
room temperature. The mixture was concentrated and the product was purified 

35 by siDca gel chromatography (50:50 v/v hexanes: ethyl acetate) to give 150 mg 
of38A. 

B. 2^lo P ropvW5.7^imelhvl^-DiDBridlrM-vt>3H-lmidazof4.5- 
bfpyrldlne 
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According to General Procedure B, 150 mg (0.39 rrrmot) of 38 A was 
deprotected to give 60 mg of 38B. 

C. (UUR) BenzvloxYmethyt.3.f4-f 2-cYdooropvl»S.7-dime1hvl. 
imldazor4.5-blPvridin-»vn-Dtaeridln.1-^ 

5 ethvn-carbamic add tart-butyl estnr 

According to General Procedure A, 60 mg (0.22 mmol) of 38B was 
coupled to 84 mg (022 mmol) of 3 and the product was purified by 6fiica gel 
chromatography (9:1 v/V ethyl acetate:hexanes) to give 37 mg of 38C. 

D. 2-Amtno.N41.mVben^nxymethyK2.f4-f2^opropy|.S.7.<flmathyl. 
10 rmidaaoi4.S-b1ovridirK3-vlVDiDeridin.1.^.g.oyo.ethyl^»^biityTamlde 

According to General Procedure B, 37 mg of 38C was deprotected to 
give 25 mg of the title compound. 

1H NMR (CDCI3, 300MHr) 6 729-7.37 (m, 3H); 7.16-724 (m, 2H), 
6.87-6.89 (s. 1H), 5.13-521 (m, 1H), 452-5.03 (m, 1H), 4.68-4.82 (m, 1H) 4*50- 
15 4.67 (m, 3H), 4.71-4.89 (m, 1H), 3.66-3.77 (m, 2H), 2.73-252 (m, 3H), 2-51 (s, 
5H), 2.43 (s, 1H), 2.10-2.30 (m, 1H),1.86-2-84 (m, 2H), 1.32 (d, 6H), 1.02-126 
(m,4H). 

MS (CI, NH3) 533 (MH+) 

Example 39 

20 (RV2-Amtnp-W2-(4-cvanc^-phenvl-^ 

gXQ-^yn-lwbirtyraniltlle 

A. ffllfl-fg-M.Crano-4-phanvl.nlnfirt^^ 
2-oxo€thvlcarfaamovll-1 -methvt-Bihvlt-carbamlc arid tart-butyl aster 

According to General Procedure A, 53 mg (024 mmol) of 4-phenyl- 
25 plperldlne-4-cyano hydrochloride and 92 mg (024 mmol) of 4C were coupled 
and the product was purified by slDca gel chromatography (1 :1 v/v ethyl 
acetate:hexanes) to give 124 mg of 39A. 

B. (R)-2-Awlnp-N^4-cyanP^ 
vlmethvn.2-oxcvethvn4sQbtityTainlria 

30 According to General Procedure B, 105 mg (0.19 mmol) of 39C was 
deprotected to give 82 mg of the title compound as a foam. 

1H NMR (CDCI3, 250MHz) (60:40 mixture of rotamere) fi 8.13-8.34 (m, 
2H), 7.75 (d, 0.6H), 7.68 (d, 0.4H), 728-7.41 (m, 4H), 7.08-7.27 (m. 3H), 6.94- 
7.01 (m, 1H), 5.13-523 (m, 1H), 4.62-4.78 (m, 1H), 3.73-3.90 (m, 1H), 320-3.31 

35 (m, 2H), 2.64-2.93 (m, 2H), 1.66-2.43 (bm, 6H), 1.43 (S, 6H). 
MS (CI, NH3) 458 (MH+) 
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Example 40 

/m-2-Amtno-^(1-f1H-i^ 

ohem/l- D iperidln-1 -ylUg-oxo^thvn-lsQbutvramlde hydrochloride 

5 phfmyhpiperidin-1-ytVfrQX^^ qtifl 
tert-W ester 

According to General Procedure A, 27 mg (0.087 mmol) of morpholin-4- 
yK4-phenyliDiperidin-4-yl)-mGthanone hydrochloride and 32 mg (0.081 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using a gradient of 50% ethyl acetate In hexane to 100% ethyl acetate to give 
24 mg of 40A as a foam. 

B. {Rr-2-AminP"N-(H1H^^ 
carbonyl)-4-phenyi-plDeridin*1 -yfI>2H)xo*e%l) -isobutyramtde hydrochloride 
According to the method outlined In General Procedure C, 36 mg of 40A 
15 was deprotected to give 1 7 mg of the title compound as a yeDow solid. 

1H NMR (CD3OD, 300MHz) (rotamers) 5 7.52-7.67 (m, 1H). 6.89-7.40 
(m, 8H) f 6.87 (d t 1H), 5.07-5.21 (m, 1H) f 4.03-4.30 (m, 1H), 352-3.68 (m, 1H) f 
2.74-3.39 (m, 13H), 1.94-Z18 (m, 1H), 1.74-1 JO (m, 1H), 158-1.66 (m, 1H), 
1.30-1.47 (d, 6H) t 1.25-1.30 (m, 2H). 
20 MS (Cl r NH3) 646 (MH+) 

Example 41 

1>Am1no-p^loDentanecarboxy1lc acid n-mVben2yloxymethyl-2-oxr>2-r4-(2- 
oxo.2.9-dihvdro-ben2oimldazoM -yft- Dlperidfn-1 -yTl-ettiyl Vamlde 
trrfluoroacetate 

25 a. 1 HQrt-P vtoxvcartonyiamlnc^ add 

To 1.66 g (12.88 mmol) of 1-amir^1-cycbpentane-carboxylic add In 
125 mL of 2N NaOH was added 283 mg (13.0 mmol) of dJ-tert-butyl- 
dicarbonate and the mixture was stirred for 17 h at room temperature. The 
mixture was acidified with 10% HCI and extracted three times with ethyl 

30 acetate. The combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 1 .71 g of 41 A. 



35 
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B. (1 -{ 1 -fffl-Ben7 vloxymethyl-2*oxo*244-f 2-oxo2.3-dihydro- 
. ben?olm1da2oM *vlVplDeridiiv1*vl]^thyl(^rbamovl\-cvdQperrtv1^rbam<c acid 

tert-bmyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1 B and 11 .6 
5 mg (0.05 mmol) of 41 A were coupled, and 23 mg of 41 B was recovered. The 
crude material was used without further purification In the following step. 

C 1*Aminchtydopentanecarfanifylte acid f1-fm-hen?yloxym6thv>-2-OYO> 

g^(2K>xQ-2.^hydrp-be^ 
trtfluorogcfitete 

10 To 23 mg (0.04 mmol) of 41 B was added 2 mL of trtffuoroacetic acid at 

0°C. The ice bath was removed and the mixture was stirred for 2.5 h, and then 
was diluted with ethyl acetate and concentrated. The residue was 
coevaporated once from heptane, dissolved In methylene chloride and the 
product precipitated with hexane to give 10 mg of the title compound as a solid. 

15 1 H NMR (CD30D, 250MHz) S 7.29-7.45 (m, 7H), 7.06-7.28 (m, 4H) f 

5.17-5.36 (m, 1H). 4.04-4.31 (m, 4H) t 4.19-4.38 (m f 1H), 3.72-3.87 (m, 2H), 
2.25-2.44 (m, 3H), 1 .80-2.12 (m, 9H). 
MS (CI, NH3) 506 (MH+) 

Example 42 

20 2-Amlno-N-H -mVben^oxvmethyl-g^3^l P henylacetylamlncvDvrroHdin>1 -vIV 
2-oxo-ethyyHsobutyram!de trffluomacetate 
A. 3-DiDhen\rtaceMamhio-pyrro»dlne-1-carboxyltc add benzvt ester 
To a mixture of 240 g (7.19 mmol) of 30B, 1 .10 g (9.02 mmol) of 4- 
dimethylamlnopyridlne, and 0.73 g (7.19 mmol) of triethylamine In 10 mL of 
25 methylene chloride was added 1.91 g (8.26 mmol) of diphenylacetylchloride 
and the mixture stirred overnight at room temperature. The mixture was diluted 
with chloroform and washed twice each with 10% HQ, saturated aqueous 
sodium bicarbonate, and brine. The mixture was dried over MgS04 and 
concentrated to give 2.43 g of 42A as a white solid. 
30 B. g,^DiphenyW-PYrrondirha-yl"a^tqmMfi 

To 2.40 g (5.8 mmol) of 42A in 40 mL of ethanol was added 1.20 g of 
10% palladium on carbon and the mixture was hydrogenated at 45 psi for 17 tv 
The reaction mixture was filtered through oeOte and was concentrated to give 
1.67 g of 42B as a yellow on. 
35 C. (1-[1-ffil-Benzylox^ethvl-2-(3-^^ 

2-oxo-ethylcarbamoyfV 1-methvlHsthyn-caitoa add tert-butvt ester 

According to General Procedure A, 150 mg (0.53 mmol) of 42B and 200 
mg (0.53 mmol) of 3 were coupled and the product was purified by silica gel 
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chromatography using a gradient of 50% ethyl acetate in hexane to 100% ethyl 
acetate to give 100 mg of 42C as a white solid. 

0. 2-Amlno-N41-(RVbenzyloxymethvt>2-f3>diphenytacetylamlnt>- 
pyrrolldin-1 -ylVg-oxo-ethyn-lsobutyramMe triftuoroacetate 

5 To 100 mg (0.16 mmol) of 42C was added 3 mL of trifluoroacetic add at 

0°C. The ice bath was removed and the mixture stirred for 3 h, diluted with 
ethyl acetate and concentrated. The residue was coevaporated once with 
heptane. Hexane and chloroform were added to the residue and the 
precipitated product was collected by filtration. Recovered 55 mg of the title 

10 compound as a solid. 

1H NMR (CD30D, 250MHz) (partial) 6 7.22-7.40 (m, 15H), 4.95-5.00 
(m, 1H), 4.38-457 (m, 3H), 1.60 (e, 6H). 
LSIMS-MS 543 (MH+) 

Example 43 

15 fRVN-f?Hg-(2-Amino-g-methvhprop^ 

d1hydrp-1H-lsolnckrf>S-yl>-ben2am1de trifluoroacetate 
A. 1 .g-BiB-bromomethyM-nltrtt-benzena " 
To 8.00 g (53.0 mmol) of 4-Nitro-o-xylene in 80 mL of carbon 
tetrachloride was added 16.8 g (106 mmol) of N-Bromosuccinimlde followed by 

20 100 mg (0.60 mmol) of 2 v 2 > -azbbis (teobutyronitrfle) and the mixture was 
refluxed overnight The precipitated solid was removed by filtration and 
washed with carbon tetrachloride and the filtrate concentrated to give 15.4 g of 
43 A as a yellow oil The crude product was used without further purification in 
the following step. 

25 B. g>Ben^5-P!tro-2,3-dlhytfro-1HHsQindolB 

To a mixture of 15.4 g (505 mmol) of 43A and 35.4 g (430 mmol) of 
sodium carbonate in 160 mL of acetone and 35 mL of water was added 5.6B g 
(53 mmol) of benzyianrdne in 10 mL of acetone over 3 h. The mixture was then 
stirred for 17 h at room temperature* The precipitated solids were removed by 

30 filtration and the filtrate concentrated. The residue was dissolved In ethyl 
acetate and washed three times with 1N HQ. The combined HCI washes were 
neutralized with sodium carbonate solution and extracted three times with ethyl 
acetate. The combined organics were washed with brine, dried over MgS04 
and concentrated. The product was purified by silica gel chromatography 

35 (15:85 v/v ethyl acetate:hexanes) to give 2.55 g of 43B as a yellow solid. 

c. s- Afn1no-2,frtf H-t wlndote 

To 1 -50 g (5.9 mmol) of 43B In 50 mL of ethanoi was added 1.25 g of 
10% palladium on carbon and the mixture hydrogenated at 40°C and 5 psl for 
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17 h. The mixture was filtered through ceitte and concentrated to give 600 mg 
of 43C as a pale purple solid. 

D. (1-f2-(5-Amlno-1.3^ihyriiT>-lsofndol-2-^ 
oxo^thylcarfaamo^l-l-melhyl-elhytycarbamte acid tart-butyl ester 
5 According to General Procedure A, 300 mg (22 mmol) of 43C and 850 

mg (23 mmol) of 3 were coupled to give 950 mg of 43D as a yellow solid. 
The crude product was used without further purification. 

E f142-f5-Ben2odamino.1.3^^ 
ben^ox\mriethv1-2-oxo-ethvlrarba^ add tart- 

10 butyl ester 

To a mixture of 300 mg (0.60 mmol) of 43D and 85 mg (0.69 mmol) of 4- 
drmethylamlnopyridine In 5 mL of methylene chloride was added 98 mg (0.69 
mmol) of benzoyl chloride, and the mixture stirred for 17 h at room temperature. 
The reaction mixture was diluted with chloroform and washed twice each with 
15. 10% HCJ f saturated aqueous sodium bicarbonate and brine, dried over 
MgS04 and concentrated; The product was purified by silica gel 
chromatography (87:13 v/v ethyl acetate:hexanes) to give 120 mg of the title 
compound as a white solid. 

20 proplpnyn^>3s>fhyt<rQ-1Wgoindo|>5^-frgn?amlde trfflVQrpacetqtQ 

To 120 mg (020 mmol) of 43D was added 3 mL of trffluoroacetic acid at 
0°C. The ice bath was removed and the mixture stirred for 3 h. The reaction 
mixture was diluted wrth ethyl acetate and concentrated. The product 
crystallized upon addition of hexane and chloroform. Filtration of the 
25 precipitate provided 50 mg of the title compound as a white solid. 

1 HNMR(CD30D f 250MHz) 5 7.82-8.00 (d,2H), 7.78-7.85 (m, 1H), 
7.00-7.17 (m, 4H), 737-7.42 (m, 6H), 5.08-532 (m, 1H), 4*99-5,10 (m, 2H), 
4.75*30 (d, 2H), 4.61 <s, 2H), 3.82-3.90 (m> 2H), 1.62 (s, 6H) 
MS («, NH3) 501 (MH+) 
30 Example 44 

mi-2-Amlno-N41-f4-benzviaxY-ben^ 

Pipgrirfln^l-ytl^thylV^btflVrftmldg 

A. /RV^f4-BBn^oxy-phenyn-2-tQrt4ttJtoxycarbonylaminrvpm 
add methyl ester 

35 To a mixture of 2.00 g (5.38 mmol) of N-t-BOC-O-benzyt-O-Tyrostne and 
0319 g (532 mmol) of potassium carbonate in 30 mL of DMF was added 0.802 
g (5.65 mmol) of lodomethane, and the mixture stirred for 17 h at room 
temperature. The mixture was diluted with 150 mL water and extracted three 
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times with ethyl acetate. The organlcs were washed four times with water and 
once with brine. Drying over MgS04 and concentration provided 2*27 g of 
44A as a yellow oil. 

B. /RU2-Amino-3-M>bengyloxy-phenytVpropionic add methyl ester 
5 Following the method outlined in General Procedure B, 227 g (5.4 

mmol) of 44 A was deprotected to give 1.00 g of 44B as a yellow oil. 

C. ffiV3-f4-BenzyloxY^hBnYl)-g^g^ 
propionviaminol-propionfc add methyl ester 

According to Genera) Procedure A, 1.00 g (3.5 mmol) of 44B and 0.72 g 
10 (3.9 mmol) of N+BOC-a-methylalartne were coupled and the product was 
purified by silica gel chromatography (25:75 v/v ethyl acetateihexanes) to give 
1.00 g of 44C as a white solid. 

D. ffl)^(4-Benzv1oxv-Dhenviy2-f2^^ 

proptenytam!no)-PTffpiQnlP acid 
15. . Following the method outlined in General Procedure D, 1.00 g (2.2 
mmol) of 44C was hydrolyzed to give 1.00 g of 44D. 

E. (RHHH4-Ben^ow*enz^ 

benzoimldBZoM-vnHriDeridlryl^ 

acid ten-butyl ester 

20 According to General Procedure A, 150 mg (0.34 mmol) of 440 and 75 

mg (0.34 mmol) of 4-(2-keto-1-benzlmidazoiinyl)piperldlne were coupled and 
the product was purified by silica gel chromatography using a gradient of 
(7525 v/v ethyl acetate:hexanes) to (5:95 v/v methanol:ethyl acetate) to give 
100 mg of 44E as a white solid. 

25 F. fflV2-AmlrK>-N-f1-(4-bBn2do^ 

1>vl)-olDeridln>1^^thvn-isobutvramlde 

According to Genera! Procedure B, 100 mg (0.15 mmol) of 44E was 
deprotected to give 60 mg of the title compound as a white solid. 

1H NMR (CD30D, 250MHz) (rotamere) 6 7.26-7.52 (m, 6H), 6.91-722 

30 (m f 7H) f 5.04-5,18 (m ( 2H), 4.9W.01 (m, 1H) f 4.6CW.81 (m, 1H) ( 4.36-4.60 (m, 
1H) t 355-4.14 (m, 1H) f 2.94-3.10 (m, 2H), 2.45-2.80 (m f 2H) t 2.08-2.40 (m, 1H), 
1.69-152 (m, 2H). 155-1,68 (m, 1H), 128-1.40 (m, 8H). 
MS (CI, NH3)556 (MH+) 

Example 45 

35 fffl^-Aminp-N-f3-(3.4^m 

dirwdro»benzolmldazol-1-vlVpiperifl^^ 

A. fflia^ert-Butoxvcaitanylamlno^^^ 
ben20imldazoH-v»-DiDeridirv1-vtybutvric add benzyl ester 
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Accordlng to General Procedure A, 2.33 g (7.21 mmol) of N-a-t-BOG-D- 
aspaitiob-benzyi ester and 1.49 g (6.86 mmol) of 4-(2-keto-1- 
benzimidazoflnyl) piperidlne were coupled and the product was purified by 
silica gel chromatography using an elutfon gradient of 2% to 4% methanol In 
5 methylene chloride to provide 2.56 g of 45A. 

B. fRV3-Amino^xo^f4-f2^xch2.3^h^ 
ptperldlrvLyiybutyric add benryt ester 

Following the method outlined In General Procedure B, 2,49 g (4.78 
mmol) of 45 A was deprotected to give 1.77 g of 45B. 
10 C. (R^te^ert-BiitoxycarbonY lam^ 

4^4-fg^xo-2.3-dmydrp-benzolmic^ acid benzvl 

ftster 

According to General Procedure A, 1 .60 g (3.8 mmol) of 45B and 0.77 g 
(3.8 mmol) of N-t-BOC-a-methylalanlne were coupled and the product was 
15 purified by silica gel chromatography using an etution gradient of 2% to 4% 
methanol In methylene chloride to provide 2.46 g of 45C. 

D. fRl^f24ert-ButoxYmrt)onYte 
A4A-fg^xo-g.^lhvdro 4>enzotmtt 

- - To 2.44 g (4.0 mmol) of 45C tn 40 mL of ethand was added 250 mg of 
20 10% palladium on carbon and the. mixture hydrogenated at 50 psl for 2 h. The 
mixture was filtered through ceRte and concentrated to give 2.00 g of 45D. 

E. (RHH3-(3^D1hYdrr>-1H4so ^ 
dlhydrp^enzolmtdazol-l-Yn-piperi^^^ 
methyl-ethytycarbamic add tert-butyt ester 

25 According to General Procedure A, 80 mg (0.19 mmol) of 45D and 22 

mg (0.20 mmol) of 1,2,3,4-tetrahydrolsoqulnoline were coupled and the 
product was purified by silica gel chromatography using an eJution gradient of 
. 2% to 4% methanol In methylene chloride to provide 52 mg of 45E. 

F. (RH^Amlr*>-N43.r3.4^h^ 

30 oxo-2.3^ihvd i^ben ? oimidazol-1^^iperidine>1^rbonvlVprODVlV 

teobutyramlde 

Following the method outlined In General Procedure B, 45 mg (0.07 
mmol) of 45E was deprotected to give 22 mg of the title compound. 

1 H NMR (CD3OD, 300MHz) (1:1 mixture of rotamere) (partial) 6 7.54- 
35 7.62 (m. 0-5H), 7.20-7,32 (m, 0.5H), 7.10-7.21 (m, 4H), 7.01-7.19 (m, 3H) f 5.33- 
5.49 (m f 1H) B 3.67-3.92 (m, 2H), 258-3.01 (m, 5H), 1.74-1.89 (m, 2H), 1-39-142 
(m, 8H). 

MS (CI, NH3)533(MH+) 
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Example 46 

wrbQnyl)-ptp^rldlP'1'yl1^thylhlso|3^tyRmWg hydrochloride 

A. (UU1 H*lndol^vlmethylV2>oxQ.g44-DhenvM>f DvrrolidinQ-1- 

5 rarbonvn^lDeridln-1-v^ add tert- 

birtyl^ster 

According to General Procedure A, 71 mg (0*24 mmol) of (4^Phenyt* 
ptperkltn^-yl)-pyrro[idin-1-yknethanone hydrochloride and 94 mg (024 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using 1 00% ethyl acetate to elute to give 1 42 mg of 46A. 

B. mW2>AmirK>-N^1-f1H-lndol^-ylmathv1V-g^xo^4-Dhenyl^. 
(pyrTolldtnB>1-Mrbon^>^iDeridln>1>y1^thvl)-}sobutyramide hydrochloride 

According to General Procedure C, 133 mg (021 mmol) of 46A was 
deprotected to give 119 mg of the title compound as a solid. 
15 1 H NMR (CD3OD, 250MH2) 5 7.52-7.63 (m, 1H), 7.00-7-37 (m, 8H), 

6.80-6.91 (m, 1H), 5.02-526 (m, 1H) # 3.99-427 (m, 1H), 3.04-3.72 (m, 6H). 
2.61-3.02 (m, 3H) f 1.44-228 (m, 13H). 
MS (CI, NH3) 530 (MH+) 

Example 47 

20 (Rl2-Amfno-N-tt-(imr^ 

plDeridln-l-yn-ethviyisobiftyramlde hydrochloride 
A. f4.(1H-lrKfot-3-v>^H-pyrirftn.1-yf^ P hflnyl-methanone 
To a solution of 23.4 g (020 mol) of indole in 250 mL of pyridine was 
added 232 mL (020 mol) of benzoyl chloride with mechanical stirring and the 
25 mixture was stirred for 48 h. After dilution with 100 mL of water and 

acidification with 6N HQ, the mixture was extracted twice with ether and the 
ether was washed once with 6N HCI. Drying over MgS0>4 and filtration 
through cettte provided an oil which was triturated wfth methanol to give 18.4 g 
of 47A as a pale yellow soOd. 
30 b. a-PyridlfH-yHH-tntfalft 

A mixture of 12.0 g (0.04mol) of 47A, 0.6 g of 10% palladium on carbon, 
B mL of dJbenzyiamine and 70 mL of diphenyl ether were heated at 210°C for 
7.5 h. Off-whtte needles precipitated from solution on cooling and these 
needles were filtered and washed with ether. The solids were suspended In 
35 50 mL of 1N HCI and washed once with ether. The aqueous solution was 
filtered through celite and concentrated. To the residue was added 10 mL of 
5N NaOH, and the resulting solid was filtered and washed with water to 
provide 4.02 g of 47B. 
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C. 1 -Phenvl-3-DVridf n-4-yM H-indole 

To a mixture of 4.0 g (20.6 mmol) of 47B, 5.91 g (20.6 mmo!) of cuprous 
bromide, 2.84 g (20.6 mmol) of potassium carbonate In 40 mL of N- 
methylpyrrolldine was added 9.1 mL (66.5 mmol) of bromobenzene and the 
5 mixture heated at 190°C for 20 h. After coding to room temperature the 
mixture was filtered through celite and the filter pad washed with ethyl acetate. 
The solution was refiltered and washed with 5N ammonium hydroxide solution 
until a blue color no longer appeared in the aqueous layer. The organic 
portion was washed twice with water, once with brine, dried over MgS04 and 
10 concentrated to give 3.3 g of 47C as a light brown solid 

O. 3-M -Benzvl-Dvridin-4>ylWl -phenyM H-lndole bromide 
A mixture of 2.7 g (10.0 mmol) of 47C and 1.18 mL (10.0 mmol) of 
benzyl bromide in 50 mL of benzene was heated on a steam bath for 3 h. After 
cooling to room temperature, the precipitated yellow solid was removed by 
15 filtration and washed with benzene to give 3.03 g of 470. 

To 3.0 g (6.8 mmol) of 47D In 100 mL of methanol was added 18.5 g 
(490 mmol) of sodium borohydride over 40 mln. The mixture was stirred at 
room temperature for 1 h and then heated on a steam bath for 1.5 h. After 

20 cooling to room temperature, the mixture was diluted with water and ether, and 
potassium carbonate was added until the tower layer clouded. The mixture 
was filtered and the ether phase dried over MgS04 and potassium carbonate. 
RHration and concentration provided 2.13 g of 47E as a yellow oil. 
F. 1-Phenyl-3-niDBrid>n^yl-1H4nd^e hydrochloride 

25 A mixture of 1.7 g (6.21 mmol) 47E and 1.0 g of 10% palladium on 

carbon in 200 mL of ethanol washydrogenatedat50°Cfor5h. 0.78 mL of 
concentrated HCI was added and hydrogenatlon continued at 50°C for another 
17 h. The mixture was filtered through celHe and concentrated to give 1.26 g of 
47F as a tan soOd. 

30 6. mi(l-fl-(lH-lndol3-vlme 

pfperidln-1-vn-ethylcaroamoy^ acid tert-butyl ester 

According to General Procedure A, 70 mg (0.21 mmo!) of 47F and 83 
mg of 4C were coupled and the product was purified by silica gel 
. chromatography (65:35 v/v ethyl acetaterhexane) to give 90 mg of 47G as a 

35 white solid. 

H. fRV2-Amlno-N4 1-MH^dol^vlmethv!>-2K)xo>2-f4-f1-phenvl-1M^ 
lndoia-ylVplpQridin-1 .yfrfithyn-lsQbutvramlda hydrochloride 
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To a solution of 90 mg (0.14 mmol) of 47G in 4 mL of ethanol was 
added 2 mL of concentrated HQ and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and the residue crystallized 
from chloroform/hexane to give 72 mg of the title compound as a solid. 
5 1 H NMR (CD30D, 250MHz) (mixture of rotamers) 5 (partial)7.34-7.74 

(m, 8H) f 7.01-7.29 (m, 6H), 6.78 (s f 1H) ( 5.22-5 .39 (m, 1H), 4.454.69 (m, 1H), 
3.934.06 (m, 1H), 1.68 (S, 6H). 
MS (CI, NH3) 548 (MH+)- 

Example 48 

10 {PUg-Am1nt^MW1H-lndol^-^^ 

oxo>ethylV4Bobutyfamide hydrochloride 

A. 3-f 1 P 3.6-TetrahydrD-pyridlrv4-yj^1 H-indote 

50 mL of methanol was treated with 3.45 g (150 mmol) of sodium metal 
with stirring until the sodium had completely dissolved. To the methoxide 

15 solution was added 3.00 g (25.6 mmol) of indole and 1 0.23 g (66.6 mmol) of 4- 
plperidone monohydrate hydrochloride. The mixture was refluxed for 16 h and 
then concentrated. The residue was dissolved in ethyl acetate and washed 
once with water. The aqueous phase was extracted three times with ethyl 
acetate and the combined organics were washed once wtth brine, dried over 

20 Na2S04 v and concentrated to give 2.85 g of 48A as a yellow solid. 

B. a-Plperidlr»4>vi-1H-lndole 

A mixture of 400 mg (2.0 mmol) of 48A In 100 mL of ethanol was 
hydrogenated at 45 psi for 17 h. The mixture was filtered through cefite and 
concentrated to give 400 mg of 48B as a white solid. 
25 C. mUl^WlH^^-ylme^ 

oxoethylrarbBmoYfM ^methv^ethYlWcarfeamic arid tert-butyi ester 

Accenting to General Procedure A, 100 mg (030 mmol) of 48B and 195 
mg (030 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 75% ethyl acetate in hexane to 
30 87.5% ethyl acetate In hexane to give 220 mg of 48C as a white solid. 

D. frAmln^H1Wnctol-fry^ 
yn-a-oyp-ethytHsQbutyraTPtde hydrochloride 

To 220 mg (039 mmol) of 48C In 3 mL of ethanol was added 2 mL of 
concentrated Hd. The mixture was stirred at room temperature for 1 h and 
35 then concentrated. Methanol and a small amount of methylene chloride were 
added and the mixture was concentrated to give 200 mg of the tftle compound 
as a white solid. 
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1 H NMR (CD30D f 250MHz) (1:1 mixture of rotamers) partial) 8 8.32- 
8.45 <m, 1H) ( 7.53-7.69 (m, 1H) f 750-7,43 (m, 3H), 654-729 (m, 6H), 5.23-5.37 . 
(m, 1H), 4.46-4.63 (m, 1H), 3.90-4,04 (m, 1H), 1.62-1.68 (rn, 6H). 
MS(CI,NH3)471 (MH+) 
5 Example 49 

mV2-Amlnt>W1-flH-^ 

pipgritfin-1 "VlV^pxp'gthyjH^MtYramlde hyrirpshlorirt b 

A. add tert- 
butyl ester 

10 To 325 mg (3.00 mmol) of 2-methylbenzlmldazole In 12 mL of DMSO 
was added 100 mg (3.00 mmol) of sodium hydride (60% on dispersion) and the 
mixture was stirred at room temperature for 30 mln. The mixture was heated at 
70°C for 15 mln and then cooled to room temperature. A solution of 520 mg 
(3.00 mmol) of 4-methanesutfony!oxy-piperidine-1 -carboxylic acid tert-butyl 

15 ester (Yoon et a!., WO9204342) In 3 mL of DMSO was added to the imidazole 
solution, and the mixture was stirred at room temperature for 12 h. The mixture 
was diluted with ethyl acetate and washed twice with a solution of saturated 
sodium bicarbonate and brine. The solution was dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (95:5 vAr 

20 chlorof omijTiethanoI) to gWe 89 mg of 49A as a white solid. 

B. 2-MethvM-nfoeridliv4-vM H-benzotmidazole trffluoroacetate 

To 69 mg (0.28 mmol) of 49A at 0°C was added 3 mL of trifluoroacetic 
acid and the mixture was stirred for 30 min. Dilution with ethyl acetate and 
concentration provided 92 mg of 49B as a yellow syrup. 
25 c, (RHHH1 H-lndo|-»ylmethylV2 Wg>methyM>9rrzQlmW§ffPl'1'ylV 
plperifflrv1-yfr2-OT<>-eih^^ arid terttHrtyl * 

ester 

According to General Procedure A, 90 mg (0.42 mmol) of 49B and 163 . 
mg (0.42 mmol) of 4C were coupled and the product was purified by silica gel 
30 chromatography using (75:25 v/v ethyl acetaterhexanes) followed by (95:5 v/v 
CH2CI 2 :MeOH) to give 126 mg of 49C as a white solid. 

D, fRV2-Amlno.N^l41H-lnd 0 U3>vlm & thviV24442^ B th^ 

EpTttQlmWa?oH-ylH>fo^^ hytfrpphlPrt^Q . 

To 126 mg (021 mmol) of 49C in 6 mL of ethanol was added 6 mL of 
35 concentrated HCI, and the mixture was stirred at room temperature for 80 mln. 
The mixture was concentrated and the residue recfissolved in a small amount 
of methanol. Ethyl acetate was added until the product precipitated from 
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solution, and the precipitated material was collected by filtration to give 65 mg 
of the title compound. 

1H NMH (CD3OD, 250MH2) (1:1 mixture of rotamers) (partial) 5 7.53- 
7.81 (m, 4H), 7.19-7.40 (m, 2H), 7.00-7.19 (m, 3H), 2£1 (s,.1-5H), £81 (s, 
5 1.5H), 1.59-1.68 (m,6H). 
MS(a,NH3)487(MH+) 

Example 50 

( Rl2-Amino-N-( 1 -(1 H-lndol>3-v1mRthylVg-QXo-2-f^(2>Dh6nvl-ben20lm!dagoU1> 
yn-DiDeridin-1>vn-ethyl>-lsobutyramidB hydrochloride 

10 A. f1-Ben2vl-Diperidln-4-ylW2-n>tro-DhenvlWBmlne 

A mixture of 22.0 g (116 mmol) of 4-amino-1-benzy(piperi(fine l 16.31 g 
(116 mmo!) of 1 -fiuoro-2-nitrobenzene, 19.17 g (116 mmol) of potassiivn Iodide 
and 16.00 g (116 mmol) of potassium carbonate in 200 mL of DMSO was 
heated at 150°C for 16 h. The mixture was diluted with ethyl acetate and 

15 washed four times with water and once with brine. Drying over MgS04 and 
concentration provided the crude product, which was purified by sIDca gel 
chromatography (30:70 v/v ethyl acetate :hexanes) and crystallized from 10% 
ethyl acetate in hexane to give 27.0 g of 60A as yellow crystals. 

B. N>(l-Ppn^yl-plperldirK-yl)'tffin^n^1 ,frdl amine 

20 A mixture of 10.0 g (32-2 mmol) of 50A and 1.00 g of 10% palladium on 

carbon in 50 mL of ethanol was hydrogenated at 50 psJ for 3 h. The mixture 
was filtered through ceGte and concentrated to give 9.00 g of SOB as a dark 
solid 

C. 1-M-Ben2^-pioeridln-4-vn-2-phenyU1H-bBn2oimlda2olQ 

25 A mixture of 1.00 g (3.56 mmol) of SOB and 139 g (17*8 mmol) of 

benzaldehyde tn 4 mL of nitrobenzene was heated at 1 10°C for 16 h. The 
mixture was purified by silica gel Chromatography (30:70 v/v ethyl 
acetate:hexanes) to give 550 mg of 50C as a yellow foam. 

D. 2-Phenyl-1-pit)flridin>4-yi:iH-benzormlda2olB 

30 To 540 mg (1 .47 mmol) of 60C in 2 mL of methylene chloride at -10 e C 

was added 294 mg (2.06 mmol) of a-chloroethyl chloroforrnate and the mixture 
was stirred for 20 mln and then concentrated. The residue was dissolved in 4 
mL methanol and reftuxad for 1 h. Tbe mixture was concentrated to give 400 
mgofSOD. 

35 E. (RHHHlH-lndol^vlmpM 

1-ylH?tPfiririlrH-yf^ acid terMmtyl 

ester 
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According to General Procedure A, 70 mg (025 mmol) of 50D and 98 
mg (025 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate in hexane to 
100% ethyl acetate 30 mg of 50E was obtained as a white solid. 

5 F. (R)-2>Amfno-N4 1-riH.irid Q ^ytmethvn-2^xo-244-f2-Phenvh 

bengolmfdazol-l-YlV^iperidin-l-Yl^flthylH^btJtvramlde hydrochloride 

To 30 mg (0.046 mmol) of 60E In 2 mL of ethanol was slowly added 2 
mL of concentrated HO with stirring. The mixture was stirred at room 
temperature for 75mln and then concentrated. Crystallization from ethyl • 

10 acetate/hexane provided 22 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 5 829 
(d, 0.5H), 7.63-7.80 (m, 8«5H), 726-7-54 (m, 2.5H). 6.9&7.18 (m ( 2£H), 529- 
5.40 (m, 0.5H), 5.00-5.10 (m, 0.5H), 4.48-4.78 (m, 2H), 2.36-2.61 (m, 2H), 1.56- 
1.72 (m, 6H). 

15 MS(a,NH3)549(MH+) 

Example 51 

fRyg-Amlno-N-r2-f4-<6-fluoro-benzo^^^^^^ 

lndol^ylmemylV2-ox<>^thylVlsobutyraml hydrochloride 

A. 1 -AcfityKripertdlntH^rtK^^ 
20 A mixture of 1292 g (1 .00 mmol) of Isonlpecotic add and 400 mL of 
acetic anhydride was refluxed for 2.5 h. The mixture was allowed to cool to 
room temperature and stirred for 17 h. The precipitated solids were filtered, 
washed with diethyl ether and dried under vacuum to give 150.1 g of 61A as a 
white 60G& 

25 B. l-Acetyl-pfperidine-4-caTbonyl chloride 

To 250 mL of thtonyl chloride was added 50.0 g (292 mmol) of 51 A with 
mechanical stirring. The mixture was stirred for 1 h and then 200 mL of 
petroleum ether was added. The precipitated solids were collected by filtration 
and washed with cold petroleum ether. The solids were dried under vacuum to 
30 give 53.97 g of 51 B. 

C. H4-(2.4-Dtflu oro-benmylVDlp4rid1rv1.vn-ethanone 
To a suspension off 75.0 g (562 mmol) of aluminum chloride In 95 mL of 
m-difluorobenzene was added 51B over 10 min. The mixture was refluxed for 
3 h under nitrogen, and after cooOng to room temperature the mixture was 
35 poured slowly onto Ice. The product was extracted with methylene chloride 
and the combined organlcs were washed twice with water and once wttfvbrine. 
Drying over M9SO4 provided 6321 g of SIC as a yellow solid. 
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D. (2.4>DffluorD-phenyl)>pip eridirv4-yl^m6thanone hydrochloride 

A mixture of 10.0 g (37.4 mmol) of 51 C in 40 mL each of concentrated 
HCI and glacial acetic acid was refluxed for 7 h. An additional 20 mL of 
concentrated HCI was added to the reaction mixture and refluxing was 
5 continued for an additional 6 h. The mixture was concentrated and the residue 
triturated with 2-propanol to give 8.0 g of 51 D as a white soJli 

E. fg 4.Dmuoro-DhBnyn-plpertdln-4>vl>mBthanone oxime 

A mixture of 10.0 g (38.21 mmol] of 51D, 2.66 g (382 mmol) of 
hydroxylamlne hydrochloride, and 4.6 mL (33.0 mmol) of triethyiamine In 150 
10 mL of ethanol was stirred at room temperature for 30 mln., and then refluxed for 
2.5 h. During reflux, the product began precipitating from solution. After 
cooling to room temperature, filtration provided 6.7 g of 51 E. 

F. 6-nuoro-3>DlDeridln-4>vt-b6n2ofd)lsoxa2ote 

A mixture of 10.0 g (41.62 mmol) of 51E and 250 mL of 50% NaOH was 
15 refluxed for 5 h. After cooling to room temperature, the mixture was diluted with 
toluene and washed once each with water and brine. The mixture was dried 
over MgS04 and concentrated to provide a residue, which was triturated with 
ethyl acetate and petroleum ether to give 0.56 g of 51 F as a solid 

G. mWf%rg44-f6.nuoro4)en2ofq^ 

20 Indol^ylmeth yiyg^xo^thylcaift^ acid tert- 

butyl ester 

According to General Procedure A, 1 1 mg (0.045 mmol) of 51F and 18 
mg (0.045 mmol) of 4C were, coupled and the product was purified by silica gel 
chromatography (955 v/v CH2Cl2:MeOH) to give 16 mg of 51G as a white 
25 solid. 

H. fflyg-Aminp.N4244.(6-fluo^^ 

1 -(1 H.lnrin^vtmeth\^>2^xo-eth\rf14sobirtvram1de hydrochloride 

To 16 mg (0.027 mmol) of 51G tn 2 mL of ethano) at room temperature 

was added 2 mL of concentrated HCI and the mixture stirred for 1 h. The 
30 mixture was concentrated and the residue crystallized from ethyl 

acetate/hexanes to give 1 1 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 6 8.21- 

8.29 (m, 1H), 7.51-7.63 (m, 2H), 7.26-734 (m, 2H), 6.90-7.21 (m, 5H), 5.07-5J34 

(m, 1H), 4.43-4.49 (m, 1H), 3.79-352 (m, 1H), 2^8-2.74 (tn, 2H), 1,44-1.53 (d. 
35 6H). 

MS(a,NH3)492(MH+) 
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Example 52 

fm-1-i2-f2-Amino-2-mBthYl.propionYlamlno)^^ 

phenyI-piperidine-4-carfao)fy1ic acid f4-hydroxy-biityiyamide hvdrochtoride 

A. 4-Phenv>-DiPBridmB-1.4-dlcarboxyllc a dd mono-tert-butyl ester 
5 To a suspension of 42.B4 g (1 1 4 mmol) of 4-phenyl-4-piperidIne 

carboxylic acid 4-methylbenzenesulfonate in 250 mL of dioxane and 50 mL of 
water was added 200 mL of 1N NaOH, and the mixture was stirred until 
homogeneous. To the stirring mixture was added 27 J3 g (125 mmof) of dl-tert- 
butykJicarbonate over 15 min. Another 200 mL of 1N NaOH was added and 

10 the mixture was stirred until a pH of 10-1 1 was maintained. Stirring was 
continued for an additional 17 h at room temperature, then the solution was 
diluted with 350 mL of water and extracted three times wtth diethyl ether. The 
aqueous layer was acidified to pH 4-5 with glacial acetic acid, then extracted 
three times with ethyl acetate. The combined organics were washed three 

15 times with water and once with brine. Drying over MgS04 and concentration 
provided a clear oil, which was triturated with diethyl ether to gve 32£ g of 
52A as a white solid. 

B. 4-PhenylDlperidine-1.4^icarboxvHc add benzyl ester tert-buM ester 
To 1 4.39 g (47 mmol) of 52A in 200 mL of OMF was added 12. g (52 

20 mmol) of potassium carbonate followed by 8.22 g (48 mmol) of benzyl bromide. 
The mixture was stirred at room temperature for 17 h under nitrogen. The 
reaction mixture was diluted with 600 mL of ethyl acetate ami washed five 
times with water and once with brine. Drying over MgS04 and concentration 
provided 15.95 g of 52B as a dear oil that crystallized on standing. 
25 C. 4-Phenyl>pioeitdlne-4^arboxvilc acid benzyl ester trffiuoroacetate 

To 4.5 g (11 .4 mmol) of 52B at 0°C was added 50 mL of cold 
trifluoroacetic acid and the mixture stirred for 1.5 h. The mixture was 
concentrated to give 5.10 g of 52C. 

D. myi42-f2>tert-Butoxycarbonylamlno-2^athyLproplonylamlno>-3- 
30 (1H-lndoi^yl)-proplonyfy4-phenyl-piperidlne-4-mr boxync add benzyl ester 
AccorcBng to General Procedure A, 1.09 g (2.8 mmol) of 4C and 885 mg 
(3.0 mmol) of 62C were coupled and the product was purified by silica gel 
chromatography using a gradient elufion of 0% to 3% methanol in methylene 
chloride. 1 .04 g of 52D was Isolated as a light pink soOd. 
35 E. (Ryi^-ffi-tert -Butoxycarbony^ 

i 1 H-indQL9>vn-DropionylW4-Dhenvl-oteeridln6-4-carboxvllc add 

A mixture ot 1.0 g (1.5 mmol) of 52D, and 200 mg of 20% palladium 
hydroxide on carbon In 30 mL of methanol was hydrogenated for 17 h at 50 
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psi. The mixture was filtered through cellte and concentrated to give 772 mg of 
52E as an orange solid. 

F. fRH1Hfrf4^4-Hy4rcw-bu^ 

MH-indol-3-vlmeth^l2^xo-frt^ 

5 tert-Myl Qsfer 

To a mixture of 66 mg (0.1 14 mmol) of 52E, 9.4 mg (0.1 05 mmo!) of 4- 
amjno-1-butanol, and 27 mg (0210 mmol) of dilsopropyiethylamine In 1.5 mL 
of methylene chloride was added 56 mg (0.126 mmol) of benzotriazoM-yioxy- 
tri$(dimethylamino)phosphonlum hexafluorophosphate (BOP) and the mixture 

10 was stirred overnight at room temperature. Concentration provided a residue 
which was dissolved In ethyl acetate and washed twice with 1N NaOH and 
once with brine. Drying over MgS04 and concentration provided the crude 
product, which was purified by 6fllca gel chromatography using a gradient 
elution of 0% to 5% methanol In methylene chloride. 50 mg of 52F was 

15 Isolated as a white soOd. 

G. f RV 1 42-f2>Amlno>g-methvl-pmDtohytaminoVS-f 1 mndol^yTW 
Droolonyn^henvl^iDeridinB^carfaoxyllc acid M-hydroxv-butylVamida 
hydrochloride 

Aocortfing to General Procedure C t 44 mg (0.068 mmol) of 52F was 
20 deprotected to give 30 mg of the title compound as a fight pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.52-7.61 
(m, 1H) f 7.08-7.48 (m, 4H), 7.09-7.20 (m, 2H), 6.97-7.08 (m, 3H), 5.19-524 (m, 
1H). 359-3.51 (m. 3H) f 2£0-3JZ7 (m, 5H) t 1 .50-1.61 (m, 6H), 
MS(Cl t NH3)648(MH+) 
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Example 53 

mi 1 42W2-Amtno-2-mfithyU P mplonvlam1noV3-J1 H.)ndo1-3~viyproDlonvn-4- 
phenvl-DiDeridlnfr4-carfaoxy llc add amide hydrochloride 
A. (RH1 -f2-^Caf toamovl-4- P henyl-DlDeridln.1 -yIM -f 1 H-lndol-3- 
5 ylmethyn-2-oxo-ethylcaibanKy^ acid tert-butyl ester 

To a mixture of 255 mg (0.44 mmol) of 52E, 118 mg (2£1 mmd) of 
ammonium chloride and 400 mg (3.09 mmol) of dilsopropylethytamine In 4 mL 
of methylene chloride was added 235 mg (0.53 mmol) of BOP and the mixture 
stirred at room temperature for 24 h. The mixture was concentrated and the 
10 residue dissolved in ethyl acetate. The organic portion was washed twice with 
1N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product which was purified by silica gel chromatography 
using a gradient eiution of 50% ethyl acetate in hexane to 100% ethyl acetate. 
12B mg of 53A was isolated as a white solid. 
15 b. (RH-f2^frAmino-2-met^ 

propionylH-phenyl >plper1dine*4 >carboxync acid amide hydrochloride 

According to General Procedure C, 1 18 mg (0.20 mmol) of 53A was 

depratected to give 90 mg of the title compound as a pink solid. 

iH NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.52-7.63 
20 (m, 1H), 7.19*7.47 (m, 4H), 6.937.17 (m, 5H), 5.13^5.25 (m, 1H), 3.82-4.21 (m, 

1K), 3.98-3.27 (m, 3H), 1.50-1.65 (m, 6H). 

MS(CI,NH3)476(MH+) 

Example 54 

(R)-Hg^>Amtn^frmethy^ 

25 P henyl-olperidin&^>carboxvlic acid ethvtamlde hydrochloride 

A. (RH^2-M-Eth ylcarbamoyl^phenvl^lDeridln>1-viM-flH-lndQ^ 

ylroothyft-froyo^thylp^ add tert-tmtyl ? ster 

To a mixture of 255 mg (0.44 mmol) of 52E, 180 mg (221 mmol) of 
ethylamine hydrochloride and 400 mg (3.09 mmol) of dBsopropylethylamlne in 

30 4 mL of methylene chloride was added 235 mg (0.53 mmol) of BOP and the 
mixture was stirred at room temperature for 24 h. The mixture was 
concentrated and the residue was dissolved in ethyl acetate and washed twice 
with 1N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product, which was purified by silica gel chromatography (1:1 

35 v/v ethyl acetate:hexanes) to give 167 mg of 54A as a white foam. 

B. fflU1-rg42-Amlno-2-methv)-o^^ 
pmptftnyt^henyi-oioeridlne-d^afboxyilc acid ethvlamlde hydrochloride 
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According to General Procedure C t 167 mg (0.28 mmol) of 54A was 
deprotected to give 132 mg of the title compound as a pink solid. 

*H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.50.7.65 
(m, 1H), 6.95-7.32 (m f 9H), 5.07-5.22 (m, 1H) f 4.11-4.22 (m, 1H) f 356-3.67 (m, 
5 1H), 2.88 -3.30 (m, 5H), 2.61-2.79 (m, 1H), 152-1.61 (m, 6H). 
MS(CI,NH3)504(MH+) 

Example 55 

(Ryi-AminevcydoDroDanecarbox^lc fidd (1 -ben2vioxvmethvl-2-OXo2^f2- 
Qyo.g.a-dfhvdro-benzoimrda2oM>ylV<3lDaridln-1-vlVflthvf>-amide 

10 trifluorpacetate 
A. (RHH1-Ben^oxymethyt-2^^^ 
benzolmidazoM-vn-Dlperidin-l-vn^^^ acid 

tert-fautyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1 B and 20 mg 
15 (0.10 mmol) of 1 -tert-butoxycaibonylarriinoKycJopropanecarboxylfc acid 
(Ksenzler et al. t Hetv. Chim. Acta (1992), 75 (4) pp 1078-84) were coupled and 
the product was purified by sIRca gel chromatography using a gradient edition 
of 45% ethyl acetate in hexane to 100% ethyl acetate to 2% methanol in ethyl 
acetate to give 10 mg of 55A. 
20 B. (RW1>AmirKwyclODmDanecarboxylic ad d {1-benzytoxymethvN2-oxo- 

244-rg^xo-2.3^lhvdro-ben2o1m^ 
trffluoroacetate 

To 10 mg (0.017 mmol) of 55A at 0°C was added 2 mL of cold 
trifluoroacefic add and the mixture stirred for 1 h. The mixture was 
25 concentrated and then diluted with heptane and concentrated again. The 
product was crystallized from methylene chlorida/hexane to give 7 mg of 55B 
asaeo&d. 

1H NMR (CDaOD, 300MHz) (mixture of rotamers) 6 7.19-7.40 (m, 5H). 
6.89-7.12 (m f 4H), 5.16-5.24 (m, 1H), 4.45-4.78 (m, 4H). 4.17-430 (d, 1Hh 
30 3.64-351 (rn f 2H), 3.15^30 (m, 1H), 2.72-2.99 (m, 1H), 250-2.67 (m, 0.5H), 
237-2^5 (m, 15H), 1.74-1.89 (m, 2H), 150-1.74 (m. 2H), 1.26-1.45 (m, 2H). 
MS (CI, NH3)478(MR+) 

Example 56 

fflWg-Amino-N41-Mmnfl^S>^^ 
35 lmidazof4.5-b)pvridfn-a^ hydrochloride 

A. (1 ^enzyl^lperidlr>^^r^n^P^ d ^ 2 ^ Wflmlnft 
A mixture of 1 .66 g (105 mmol) of 2-chloro-S-nltropyricfine, 2.00 g (105 
mmol) of 4-amino-1-benzylpiper1dine, 1.74 g (105 mmol) of potassium iodide 
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and 1.44 g (10.5 mmol) of potassium carbonate in 10ml of DMSO was heated 
at 100°C for 17 h. After cooling to room temperature, the mixture was diluted 
with ethyl acetate and washed with saturated sodium bicarbonate solution and 
brine. Drying over MgS04 and concentration provided 1.25 g of 56A. 

5 B. M2-(1>Benzvi-oiDeridln-4-yl\-Dyridln^2.a^lBmlne 

A mixture of 1.25 g (4.16 mmol) of 56 A and 200 mg of 10% pafladiumon 
carbon in 1 50 mL of ethanol and 50 mL of ethyl acetate was hydrogenated at 
50 psi for 3 h. The mixture was filtered through cel'rte and concentrated to give 
1.07gof56B. 

10 C. ^1-Benzvl-piDBridin^v^ 

A mixture of 1.07 g (374 mmol) of 56B, 2.43 g (15.0 mmo!) of N,N - 
carbonyldumidazole, and 760 mg (7.52 mmol) of triethyfamlne In 10 mL of 
ethylene glycol dimethyl ether was heated at B0°C for 17 h. The mixture was 
diluted with ethyl acetate and washed with saturated sodium bicarbonate 

15 solution and brine. Drying over MgS04 and concentration provided a crude 
product which was purified by silica gel chromatography using a gradient 
etution of 75% ethyl acetate In hexane to 100% ethyl acetate to give 270 mg of 
SBC. 

D. a-Plperidlnwt-vl.l.3^lhydrtylmMa2or4.S4i1pyridin>g-ona 
20 To a solution of 270 mg (6.88 mmol) of 66C In 1 mL of 1,2- 

dichloroethane at 0°C was added 286 mg (2.0 mmol) of e-chloroetftyl 
chloroformate. The tee bath was removed and the mixture stirred for 1 h. The 
mixture was concentrated and the residue dissolved in 10 mL of methanol and 
heated at 60°C for3 h. The mixture was diluted with 2N NaOH and brine and 
25 extracted five times with chloroform. The organic extracts were dried over 
M9SO4 and concentrated to give 70 mg of 56D. 

E. (RHHHimn0Ph3-vlmeth^^ 
iroldamHfrblpyrWln^yl)^ 

cp rbamlc acid tert-butyl ester 
30 According to General Procedure A, 70 mg (0.32 mmol) of 56D and 125 
mg (0.32 mmol) of 4C were coupled and the product was purified by sOica gel 
chromatography using a gradient elution of 70% ethyl acetate in hexane to 
100% ethyl acetate to give 100 mg of 56E. 

F. <R)*-AminfrNHHim^ 

35 dlhYdrp-lmlda2or4.5-blpyridi^^ 
hydrochloride 

To 100 mg (028 mmol) of 56E in 3 mL of ethanol at 0°C was added 1.5 
mL of concentrated HCI, the ice bath was removed and the mixture stirred for 2 
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h. The mixture was concentrated several times from ethanol. The residue was 
diluted with ethyl acetate/hexanes and the precipitated solid collected by 
filtration to give 52 mg of the title compound. 

1 H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) 5 7.97-8.06 
5 (m, 1H), 753-7.69 (m, 2H), 725-7.38 (m, 2H), 7.09-721 (m t 3H), 522^5.33 (m, 
1H). 4.49-4.74 (m, 2H), 1.48-1.64 (m, 6H). 
MS(CI V NH3)490 (MH+) 

Example 57 

10 Plperidin-1 -vFI-1 -f1 H-lndoU3-^methvtV2-oxo-Bthyn-lsobiJtyramldQ 

A. (1-Benzyl-piperidln^ylH4<hto^ 

A mixture of 10.0 g (53.0 mrnol) of 4-amlno-l-benzylplperidine, 10.0 g 
(53.0 mrnol) of 2,5-dichloronitoberizene, 8.80 g (63.0 mrnol) of potassium 
Iodide, and 7.30 g (53 mrnol) of potassium carbonate in 60 mL of DMSO was 
15 .heated at 140°C for 48 h. The mixture was diluted with ethyl acetate and 
washed five times with water and once with brine. The mixture was dried over 
MgS04 and concentrated. The residue was triturated with 30% ethyl acetate in 
hexane to give 8.3 g of S7A as a red solid. 

B. N1-f1-Ben^plperidln^yl^-4^hlort>-ben2enB-1^lflmlne 

20 A mixture of 8.30 g (2628 mrnol) of 57A was hydrogsnated for 3 h at 45 

pst The mixture was filtered through celKe and concentrated. The product was 
purified by silica gel chromatography using a gradient elution of 100% ethyl 
acetate to 10% diethytamine in ethyl acetate to give 6.41 g of the title 
compound. 

25 c. 1-(1-Bfin^-piperiritn^-yQ-5^^ 

one 

A mixture of 1.00 g (3.50 mrnol) of 57B, 2.84 g (175 mrnol) of N,N- 
carbonyidiimidazole, and 764 mg (7.0 mrnol) of trlethylarrdne tn 3 mL of 
ethylene glycol dimethyl ether was heated at 92°C for 5 h. The mixture was 
30 concentrated and the product was purified by silica gel chromatography (7525 
v/v ethyl acetaterhexanes) to give 680 mg of 57C as a pink solid. 

D. 5-Chlpro-1 -plpeildln-4-vH .3Kilhvdro-bflnzolm1dazol-2-one 
To a solution of 680 mg (2.18 mrnol) of 57C In 3 mL of methylene 
chloride at -10°C was added 468 mg (3.27 mrnol) of a-chloroethyl 
35 chloroformate and the mixture stirred for 40 min. Concentration provided a 
dissolved residue which was in 10 mL of methanol and wanned to reflux for 1 
h. The mixture was concentrated and 50 mL of chloroform was added to the 
residue followed by a solution of 90 mg of sodium hydroxide in 10 mL of water. 
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The mixture was stirred for 15 min. The layers were separated and the organic 
portion was washed once with brine. Drying over MgSCH and concentrations 
provided 51 0 mg of 57D as a pink solid. 

E. (RHH2-r4>(5-Chlorq-^ 

5 plperflin-1 -ylH -(1 mn^gl-a-ylmethyn-Z-pxthPthylMrbarnoyll-l -methyi-ethyl}- 
rarfrfrmlc arid tert-butyl ester 

According to General Procedure A, 40 mg (0.16 mmol) of 57D and G2 
mg (0.1 6 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography eluting with 50% ethyl acetate in hexane followed by 5% 

10 methanol in methylene chloride to give 31 mg of 57E as a white solid. 

F. ffly»2-Amlno-N-f2-r4-f5-chloro-2-ox^ 

ylVplpericlin-VyfrHIWnd^^ 

To a mixture of 31 mg (0.05 mmol) of 57E in 3 mL of ethanol was added 
3 mL of concentrated HO and the mixture was stirred at room temperature for 
15 80 min. The mixture was concentrated, and the residue crystallized from ethyl 
acetate/hexane to give 26 mg of the title compound as a white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotafnere) (partial) 5 8.19-6.30 
(m, 1H) f 7.42-7.64 (m, 1H), 6.94-7.37 (m, 8H), 5.05-5.30 (m, 1H), 4.12-4.54 (m, 
3H), 2.37-2.61 (m, 2H), 1.48-1.64 (m, 6H). 
20 MS (CI, NH3) 523, 525 (MH+) 

Example 58 

fflV-2-Amino-N-fl-benzvloxYmeth^^ 

<flftyrfnH HH6gqulnqlln-?-ylHthy»HQobirtyramldfl 

A. f R W 1 -f 1 ^en2vlox\miethyl-2-Qxc>-2-ryWtoluBne^ulfonylaminoV3.4> 
25 rflhvdTO-1H^soQulnolln-2-Yn^fo^ acid 

tert-hPtyl PEtsr 

To a mixture of 42 mg (0.846 mmol) of 6C and 10.3 mg (0.102 mmol) of 
trlethyiandne in 5 mL of methylene chloride at 0°C was added 16 mg (0.93 
mmol) of toluenesulfonyl chloride and the mixture was allowed to warm to room 
30 temperature and stirred overnight The residue was dissolved In ethyl acetate 
and washed once each with 1N NaOH and brine, dried over Na2S04 and 
concentrated. The product was purified by silica gel chromatography (60:40 
v/v ethyl acetaie:hexanes) to give 19 mg of 58A as a foam. 

B. (RV2-Amiric^1-ben7ytox^^ 

35 sulfonvlamjnol-3.4Kfihvdro-1H-lsoq^^ 

According to General Procedure C, 19 mg (0.029 mmol) of 58A was 
deprotected to give 12 mg of the title compound. 
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1H NMR (CD3OD, 250MH2) (1:1 mixture of rotamers) (partial) 6 7.46- 
7.67 (m, 2H), 6.79-729 (m f 11H), 5.06-521 (m f 1H), 229-2.32 <d, 3H), 1.48- 
1.60 (be,6H). 
MS (CI, NH3)565 (MH+) 

5 Example 59 

mV2-Amln(>N41-benzorbT^^ 

htmzoimldazoM-vllDiDerirfin-1^^ hydrochloride 
A. mV^Benzofctthlopherva-Yl^^ 
proplorwlaminol-nropionic add 

10 A mixture of 193 mg (0.64 mrnol) of D-3-(3-benzothIenyl)alan!ne 

trifluoroacetate, 180 mg (033 mrnol) of 33A, and 219 mg (1.70 mmol) of 
diisopropylethyf amine in 10 mL of DMF was sfirred overnight at mom 
temperature. The mixture was acidified with 1N HCJ and diluted with ethyl 
acetate. The aqueous phase was extracted three times with ethyl acetate and 

15 the combined organics were washed five times with water, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography, eluting with 100% chloroform, followed by 5% methanol In 
chloroform, followed by (9:1:0.1 v/v/v chloroform: methanol: acetic acid) to give 
110mgof59A. 

20 B. ffiW1-f1-Benzofb1thloDhBn-3-vlmeth^^ 

benzolmfdazol-1 -yft-piperidin-1 -vlj-ethylcarbamoylM -mQthy1-ethyl)«carbamlc 
add tart-butyl ester 

According to General Procedure A, 58 mg (027 mmol) of 4~(2-keto-1- 
benzimldazolinyl) piperidine and 105 mg (027 mmol) of 59A were coupled 

25 and the product was purified by silica gel chromatography using a gradient 
elution of 20% hexane in ethyl acetate to 100% ethyl acetate. 95 mg of 59B 
was isolated as a foam. 

g.^ihytirp-frfmEPtmltireoH 
30 hYdrechlprtdfi 

According to General Procedure C, 85 mg (0.14 mmol) of 59B was 
deprotected to give 55 mg of the title compound as an off-white solid. 

1H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 8 7.83- 
7.99 (m, 2H), 7.30-7.48 (m, 3H), 720-728 (m f 0.5H), 7.51-726 (m, 3H), 6.86- 
35 6.92 (m, 05H), 529-5.45 (m, 1H), 4.57-4.71 (m, 1H), 429-4.44 (m, 1H), 3.96- 
4.09 (m, 1H), 220-2.83 (m, 3H), 155-1.64 (d, 3H), 1.44-1.51 (d, 3H). 
MS (CI, NH3) 506 (MH+) 
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Exampie 60 

rm-2-Amlnft-N-/ 1 -f 4-benzyloxy*ben7yl Vgoxo-2-f7>/totuene^l-sulfDnvlamlnQ)- 
3.4-dihydrp-l HMSQquino!irvg>y^elhylViSQbutyramide hydrochloride 
' A. 1 .2.3.4-TetrahvdrD-lsQqufr>Qlln-7-vfamine 
5 A mixture of 500 mg (2.8 mmol) of 6 A and 500 mg of 10% palladium on 

carbon was hydrogenated at 45 psi overnight The mixture was filtered through 
ceflte and concentrated to give 350 mg of 60A as a white solid. 

B. (RHH2-f7-Amin^ 

bsn?y1)-2^yc>^thylffl^ acw terl-butyl oster 

10 According to General Procedure A, 300 mg (0.68 mmol) of 44D and 100 

mg (0.68 mmol) of 60A were coupled and the product was purified by silica gel 
chromatography (7525 v/v ethyl acetate:hexanes) to give 230 mg of 60B as a 
. white soOd. 

C. fRVri^1W^BenzvlQXV>ben^%2^yQ>247-ftotuBn^surfDnvlamlnQ^ 
15 3.4^hvdro-imsoaulnoHn-2^ 

ftcidtert-bmyl ester 

A mixture of 220 mg (0.39 mmol) of 60B, 85 mg (0.44 mmol) of p- 
toluenesulfonyl chloride and 55 mg (0.44 mmol) of 4-dimethylaminopyridine in 
5 mL of methylene chloride was stirred overnight at room temperature. The 
20 .- mixture was diluted with chloroform and washed twice each with 10% HCt 
solution, saturated sodium bicarbonate solution and brine. Drying over 
MgS04 and concentration provided a crude product, which was purified by 
silica gel chromatography (7525 v/v ethyl acetaterhexanes) to give 200 mg of 
60C. 

25 O. m)-2-Amlno>N41-f4-ben7ylQxy-benzyi)>2^yo-2^ftoluene^ 

suHonv1amlnoV3.4-dlh\dro-im^ 

hydrochloric 

To a solution of 150 mg (021 mmol) of 60C In 3 mL of ethanol was 
added 2 mL of concentrated HO and the mixture was stirred at room 
30 temperature for 1 h. The mixture was concentrated, and the residue 
crystallized from methylene chloride/hexane to give 1 12 mg of the title 
• compound. 

'H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 6 7.64 (d, 
2H), 7.17-7-39 (m, 7H), 7.04-7.10 (m, 1H), 6.79-6.92 (m, 5H) f 4.90-5.12 (m, 2H), 
35 4.29-4.57 (m, 1.5H), 4.11-4.20 (m, 0.5H), 2.82-2.97 (m, 2H) ( Z34 (d f 3H), 1.46- 
1.52 (m f 6H). 
MS (CI. NH3) 641 (MH*) 
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Example 61 

m^Amino>N>n>f7-amlno>3.4-dihvdro-1 H-fsQOuliiolln^2-carbQnvlV2>f 1 H« 
tndol-3-viVelhyn-lsQbiJtyramlde dihydrochloride 
A. f ffl-2-Amino-N-fl -f7-amlno-3.4-dIhvdre>-1 H-lsogu?nQllne-2-caffaony1)> 
5 241 H-lndDl-3-vlVethvn-lsQbLJtyramld9 dihydrochloride 

According to General Procedure C, 29 mg (0.056 mmol) of 36B was 
deprotected to give 14 mg of the title compound. 

1 H NMR (CD30D, 300MHz) (1:1 mixture of rotamers) (partial) 6 7.51- 
7.60 (m, 1H), 724-7.31 (d f 0.5H), 6.91-7.18 (m f 6.5H), 5.14-6.33 (m* 1H), 4.42- 
10 4.68 (m f 1.5H), 4.12-423 (m, 0.5H), 2.53-2.75 (m, 1H), 2.35-2J1 (m, 0.5H), 
2.08-222 (m, 0.5H), 1.52-1.63 (m, 6H). 
MS(Cl f NH3)420(MH+) 

Example 62 

(m-2-Amlno-N-( 1 44-r2-oxQ.2.3-dihydro-bengolmldflzol-1-y1^plp6ridinft>1> 
15 ^ii)on^-4-Dhenvl-butvn-isobutvramide hydrochrorlde 

A. 2^xo-5.6^lDhenvl^-f3^henvl^liytVmomhollnB-4>ca rboxvfic add 
To a -78°C solution of 13.8 g (70.0 mmol) of cirmamyl bromide and 4.94 

g (14.0 mmol) of t-butyl-(2S, 3RH+)^xo-2,3-dlphenyl-4-morphollne 
carboxytate in 350 mL of anhydrous THF was added 

20 28 mL (28 mmol) of 1 M sodium blstrimethytsflylamide in THF. The mixture was 
stirred at -78°C for 1.5 h and then poured into 750 mL of ethyl acetate. The 
mixture was washed twice with brine, dried over MgS04 and concentrated to 
give a yellow oil. The oil was stirred in 150 mL of hexane overnight and the 
precipitated solid was then collected by filtration to give 32 g of 62A as a white 

25 solid. 

B. 5.6-D)phenvl-3-f3-ohenvl-alMVmomhQnn-g-on6 

According to General Procedure B, 2JS7 g (6.33 mmol) of 62A was 
deprotected to give an orange oil which was purified by GDlca gel 
chromatography (10:90 v/v ethyl acetaterhexane) to give 880 mg of 62B as a 
30 white solid. 

C. 2-f2-Arnino-2-methvi-proDionviamlnoV5>Dhenvl-Dentanote acid 
A mixture of 440 mg (1 .19 mmol) of 62B and 120 mg of palladium 

chloride in 20 mL of ethanol and 10 mL of THF was hydrogenated at 45 psi for 
16 h. The mixture was filtered through celite and concentrated, and the residue 
35 was triturated with ether to give 240 mg of 62C as a white solid. 

D. (RW2-(2-tert-Butoxyrarborivlam 
nhenvlpentanolc acid 
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A mixture of 203 mg (1.05 mmol) of 33A, 378 mg (1.26 mmol) of 62C 
and 434 mg (3.36 mmol) of dlisopropylethylamine In 2 mL of DMF was stirred 
overnight The mixture was diluted with ethyl acetate and extracted twice with 
1N HQ. The aqueous phase was extracted once with ethyl acetate. The 
5 pooled organic extracts were washed three times with water and once with 
brine. The mixture was dried over MgS04 and concentrated. The residue was 
purified by silica gel chromatography using 80% chloroform In hexane followed 
by 100% chloroform followed by 10% methanol In chloroform to give 127 mg 
0f62D. 

10 E. fflW1 -MethyM 41 -U-tt-nxtwg Adihydro-henzo'tmldazoM^y))- 

Dloeridinfl-l^rbonvn^Dhenvl-butvl^ acid tert butyl 

estg r 

According to General Procedure A, 45 mg (0.12 mmol) of 62D and 26 
mg (0.12 mmol) of 4-(2-keto-1-benzl.mldazolinyt) plperidine were coupled and 
15 the product purified by silica gel chromatography using a gradient of 100% 
methylene chloride to 3% methanol In methylene chloride to give 39 mg of 
62E as a yellow foam. 

F. (RV2-Amlno-N-(1-r4-(2-o^^ 
plP-eridine-1 K^rt)onyn>4-Dhenyl-biJtyl}-lsQbijtyrarplde hydrochloride 
20 : According to General Procedure C, 36 mg (0.062 mmol) -of 62E was 
deprotected to give 28 rng of the title compound as a white solid. 

*H NMR (CO3OD, 250MHz) (mixture of rotamers) (partial) S 7.03-7.36 
(m, 9H) ( 4.62-4.73 (m, 1H), 4.43-4.59 (m, 1H), 3.97-4.19 (m, 1H), 2-52-2.87 (m, 
3^,1.60(8,6^. 
25 MS(CI,NH3)578(MH+) 

Example 63 . 

2-Amfno-N-J1 -(1 -methvM Hnndol^-vlmethYllg^xt^^ 

benzo?mida2oM-vi>-oloertdln-1 -yn-ethvlVlsohutvramlda hydrochloride 
A. 2-/24<^-ButoxYcarfaonvl?mfn^^ 
30 methvl>lH-lndOI-3-yn-Droplonic add 

A mixture of 1.00 g (4.58 mmol) of 1 -methyWHryptophan, 1.65 g (55 
mmol) of 33A, and 1-30 g (10.0 mmol) of dnsopropylethyiamlne in 2 mL of DMF 
was heated overnight at 50°C. The mixture was diluted with ethyl acetate and 
. washed once each with 10% HCI and brine. The solution was dried over 
35 MgS04 and concentrated, and the product was purified using a gradient of 2% 
to 5% methanol In methylene chloride to give 173 mg of 63A. 
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B. f1-Methvl-141-(1-methyU1H.ind^^ 
dihydro-banzoimldazoM-yllpiperidtn-l^^ 

^cjd tert-butyl ester 

According to General Procedure A, 173 mg (0.42 mmoi) of 63 A and 
5 131 mg (0.42 mmol) of 4-(2-keto-1-benzimldazolinyl) plperidlne were coupled 
and the product was purified by silica gel chromatography tn 100% ethyl 
acetate to give 210 mg of 63B. 

C. 2-Amino-N-f 1 -f 1 -methvl-1 H-lndol-3>vlmelhvyV2-oxo-2-f 4-(2^xo>g.a- 
dihvdit>-benzoimida2Ql*1>v»^lDeridliv1>yf]>ethylt- 

10 isphutyramkte hytircfihlorttte 

According to General Procedure C, 209 mg (035 mmoi) of 63B was 
deprotected to give 166 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomers) 6 7-67 (d, 0.5H), 7-55 (d, 0.5H). 7.31-759 (m, 1H), 6.99-7.26 
15 (m, 65H), 6.74 (d, 0.5H), 5.12-553 (m, 1H), 3.78 (s, 3H) ( 1.49-1.63 (m, 6H). 
MS(Cl f NH3)503(MH+) 

Example 64 

tRV2-Aminp^1-naDhthalervl-\rtmeft^ 
- bergolmldazoM-vn-Pipe 
20 A. fRl2-f2-tert-Butoxvcarbonvlamtn^^ \ 

naphth^fln-l-yl-propionlc arid 

A mixture of 500 mg (1.52 mmoO of 0^-(l'-napthyl)alan}ne v 647 mg 
(152 mmol) of 33A and 0.80 mL (4.56 mmol) of dttsopropyl amine In 5 mL of 
DMF was heated at 50°C overnight The mixture was concentrated and the 

25 residue diluted with methylene chloride. The organic portion was washed 
once with water, twice with 1N HCI and once with brine. The solution was 
dried over MgS04 and concentrated, and the product was purified by silica gel 
chromatography (0.1 :5:95 v/v/v acetic acid:methanoI:methyiene chloride) to 
give 484 mg of 64A. 

30 B. fRVfl-Methvl-141-naDhthale^ 

dihvdro^enzolmldazol-1-viypip^ 

flpk> tert-butyl ester 

According to General Procedure A, 100 mg (025 mmol) of 64A and 50 
mg (023 mmol) of 4-(2-keto-1-benzimidazoDnyt)-plperkfine were coupled and 
35 the product was purified by silica gel chromatography using a gradient of 1 00% 
methylene chloride to 4% methanol in methylene chloride to give 97 mg of 
64B. 
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C. tm-2-Amlno.N41-naphthalsr>-1^ 
dlhydrT>benzoimidazol-i-\ri^^ 
trifluoroacetate 

To 91 mg (0.15 mmol) of 64B at 0°C was added 2 mL of cold TFA and 
5 the mixture was stirred at 0°C for 2 h. The mixture was concentrated, than 
coevaporated twice each from methylene chloride and toluene to give 99 mg 
of the title compound as a white powder. 

1H NMR (CDaOO, 250MH2) (mixture of rotamers) (partial) 6 822 (d, 
03H), 8.17 (d, 0.5 H), 7.79-7.94 (m, 2H), 739-7.67 (m, 4H), 7.01-726 (m, 
10 3.5H), 6.75 (d, 0.5H). 5.42*531 (m, 1H), 529-5.40 (m f 1H), 434-4.67 (m, 1H), 
4.19-437 (m, 2H) f 3.51-3.82 (m, 3H), 229-2.72 (m, 3H) ( 1.49-1.68 (m, 6H). 
MS(CI V NH3)500 (MH+) 

Example 65 

fRl-2-Amlno-fSMg-M H-lndQl-3>vl)-H6-rmQrphofin&-4^rbonyl^-3.4^dihyriro-1 H- 
15 lsoQuinolh&-2-carbonyf>^thyy)-lsobutyramide hydrochloride 

A. ffiM142-(lH-lndol-a-vll1^^ 

1 HMsoquinonne-2-rarbonyl]-ethyl^ acid 
tert-butvl ester 

According to the method outlined In General Procedure A, 121 mg (022 
20 mmol) of 26 A and 19 mg (033 mmol) of morphofine were coupled to give 140 
mg of 65 A as a yellow oR. 

B. fRV2-Am1no^-f2-nH-indol^^ 

dlhydro-1 H-isoQuiTOltne-2^carfaQnyt]-ethy!}-lso butyramide h ydrochloride 

To 86 mg (0.14 mmol) of 65A in 6 mL of ethanol was added 2.0 mL of 
25 concentrated HCI and the mixture was stirred for 1.5 h at room temperature. 
The mixture was concentrated to give 88 mg of the title compound as a tan 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 731-7.61 
(m, 1H), 6.92-7.30 (m, 6.5H), 638 (d, 0.5H), 5.14-539 (m, 1H), 436-4.66 (d, 
30 03H), 4.41-430 (d. 1H) V 4.09-4.18 (d, 03H). 

Example 66 
mig-Amino^m.MH4ndol3^ 

lmldazof4.5-clDyr1dln-1-yl).plperidin-1 -vn-ethytl- 
isobutyramida dlhydrochlorida 
35 A. 1-Piperidin-4-yM3-dfhydr^ 

66A was prepared by the same route illustrated in Example 56 using 4- 
chloro-3-nltro-pyrfdlne and 4-amino-1-benzylp(peridine as starting materials. 
The 4-chloro-3-rdtro-pyricfine was prepared by adding 3.00 g (23.8 mmol) of 4- 
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hydroxy-3-nitropyridIne to 10 mL of phosphorous oxychloride and heating the 
mixture at 130°C for 3 h. The mixture was poured Into Ice water, neutralized 
with 2N NaOH and allowed to stand for 1 h. The mixture was extracted with 
ethyl acetate and the combined organics were washed with brine. The solution 
5 was dried and concentrated to give 2.92 g of 4-chloro-3-nltro-pyridine. 

B. fRWWI-MH-lndol^vlmeth^^ 
imid^of4.5^lpyrid-m-1-vn^l^ 

ranframis acM tart-butyl ester 

According to General Procedure A, 90 mg (059 mmd) of 66A and 113 
10 mg (0.29 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using an elufion gradient of 1% methanol in methylene 
chloride to 5% methanol in methylene chloride followed by 5% methanol plus 
1% acetic acid In methylene chloride to give 80 mg of 66B. 

C. fRW141-nH-lrriol-3-^^ 

15 imida2Q[4.5-cipyri<firH -ylH>lpericfln-1 -ylKthylcarbampylVI -mpttiyt-PttivD- 

carframfc acid tert-bMtyl ester dihydrpchloricte 

To SO mg (0.14 mmol) of 66B In 3 mL of ethanoi was added 3 mL of 

concentrated HQ and the mixture was stirred at room temperature for 3 ft The 

mixture was concentrated and then coevaporated three times with ethanoi. 
20 The residue was crystallized from ethyl acetate/hexane to give 60 mg of the = 

title compound. 

1H NMR (CO3OD, 300MHz) (mixture of rotamers) (partial) S B.41-8.57 
(m, 2H), 7.87 (d f 0-5H), 7.58 (d f 0.5H), 751-7-39 (m, 2H) F 7.07-7.13 (m, 3H), 
554-5.34 (m, 0.5H), 5.12-550 (m, 1H), 4.60-4.71 (m, 1H),. 1.52-1 .67 (m, 6H). 
25 MS (Q, NH3) 481 (MH+) 

Example 67 

2-AmirK>-N^1-btah«mvM.vlme^^ 

ben^olmIdwphl-YlVplperltfin'1-Yn^thytVlsobytyramlde hvdmffhlPritia 
A. (R)*2-Amlno-8-WphenyM-yl-prop|onlc geld triflwrpacetete 
30 To 1.50 g (4.4 mmol) of BOC-D-4-4 -phenylalanine at 0°C was added 25 
mL of cold TFA and the mixture was stirred for 2 h. The mixture was 
concentrated and then heptane was added to the residue and the mixture 
concentrated again and dried under vacuum to give 1.59 g of 67A as a pale 
red solid. 

35 R fRl^iDhenvl^vLg-f2-tert.huta^ 

proplnnytamlnoVoroptonlc acid 

A mixture of 1.59 g (4.4 mmol) of 67A, 1.59 g (5 3 mmol) of 33A and 
1.82 g (14.1 mmol) of dnsopropyiethylamine In 50 mL of DMF was stirred at 
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0°C for 6 days. The mixture was diluted with ethyl acetate, washed twice with 
10% HC! and once with water, and twice with brine. The solution was dried 
over MgS04, filtered and concentrated and the product was purified by silica 
gel chromatography using a gradient of 100% ethyl acetate to 10% methanol in 
5 ethyl acetate to give 900 mgof67B. 

C. (RH141-BlDhen\rt^-vlmsthy1-2^ 
hBn7ri^Ma2oU1-Yl)^lper^ 

atidtert-hrtyl ester 

According to General Procedure A, 250 mg (0.59 mmol) of 67B and 
10 127 mg (0.059 mmol) of 4-(2-keto-1-benzimidazoliny0-piperidlne were 
coupled to give 270 mg of 67C as a white 6o(id which was used in the next 
step without further purification. 

D. (R)-2-Amino4^^14)lDheny^ylmettTyl-2-oxo-244-f2-oxo>2.3r 
dihydrcv^smolmidazoM-Yn^peridi^ hydrochloride 

15 To 270 mg (0.43 mmol) of 67C In 3 mL of ethanol was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1 .5 h. 
The mixture was concentrated to dryness and the residue was triturated with 
hexane/ethanol to give 200 mg of the title compound as a white solid. 

1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) S 7.52*7.70 

20 (m, 4H) ( 7.28-7.51 (rn, 6H), 6.91-7.11 (m, 3H), 555-5.33 (m, 1H), 4.67-4.80 (m, 
1H), 4,43-4.58 (m f 1H), 4.16-457 (m, 1H), 1.53*1.66 (m, 6H). 
MS (CI, NH3)527 (MH+) 

Example 68 

(R)-g.Amint>-N 42-nH4ndoi^-Yn-1-^^ 
25 lfiogtjinol?ne-2-cart)onvn-ethvn-l80butyramlde hydrochloride 

A. muiJ241H-lndol-3-vll1-rr«ufe^ 

P> rarhoriyi)^thylcarham add tert-buM ester 

The preparation of 1 v 2.3,4-tetrahydro-lsoc[ulnoIine-7-sutfonic acid amide 
is described by Pendleton et al M J. Pharmacol. Exp. Ther. 9 208 (1979) p24. 
30 According to General Procedure A, 83 mg (0.39 mmol) of 1,2,3,4-Tetrahydro- 
teoquinoIine-7-sulfonic acid amide and 150 mg (0.39 mmol) of 4C were 
coupled and the product was purified by silica gel chromatography (19:1 v/v 
chlorofomonethanol) to give 206 mg of 68A. 

B. mi9-Amino^42-(imndol-3^ 

35 laoq ulnofine-2 -^rhnnYn.ethymsobutvramlde hydrochloride 

To 144 mg (025 mmol) of 68A in 12 mL of ethanol was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 



Printed from Mimosa 10/13/1997 14:01:34 page -123- 



WO 96/38471 



PCT/IB95/00410 



-122- 

reaction mixture was concentrated to give 118 mg of the title compound as a 
white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) S 7.48-753 
(m, 2H), 7.21-7,30 (m, 1H), 6.92-7.13 (m, 4H), 5.11-5,25 (m, 1H) t 4.41-4.62 (m, 
5 2H), 4.1 1-4.22 (d f 0.5H). 3.75-3.86 (m, 1H), 350-3.63 (m, 1 H), 2.53-2.72 (m, 
1H), 226-2.42 (m, 0.5H), 2.06-2.19 (m, 05H), 157 (m, 6H). 
MS (CI, NH3)519(MH+)~ 

Example 69 

2-/^lno-N-M-f6-fluoro-lH^ndol^^ 

10 bpn^olmlOeffpH-yD'PlPfirltfn-l'YtHthYlh 

tePbwtyraml^ hydrochloride 

A. g-g-tert-BytPXycarto 

1hHndot-3-yl)"prop[onlc mM 

A mixture of 150 mg (0.50 mmol) of 33A, 100 mg (0.45 mmol) of 6- 
15 fluorotryptophan and 128 mg (1.0 mmol) of diisopropylethylamlne was stirred 

overnight at room temperature. The mixture was acidified to pH 1 with 1N HQ, 

dHuted with water and extracted three times with ethyl acetate. The combined 

organic extracts were washed four times with water, once with brine, dried over 

MgS04 and concentrated to give 154 mg of 69A. 
20 B. (1-f 1 -(6-Fluoro- 1 H4ndol^ytmeth^V2-^o-2>f4-fg-oxo-g.3-dlhvdro> 

benzol mfdazoM -yl)-plperidin-1 >ylVethylcarbamoylV1 -mathyl-ethyl^-carbflmlc 

add tert-butyl ester 

According to General Procedure A, 79 mg (0.194 mmol) of 69A and 42 

mg (0.194 mmol) of 4-(2-keto-1 -benzlmIdazolinyl)-piperidlne were coupled and 
25 the product was purified by elllca gel chromatography using a gradient of 1% 

methanol in methylene chloride to 3% methanol in methylene chloride to give 

84 mg of 69B as a white foam. 

C. 2-Amlno4sM1-(6 ^ur^1H-ir^^ 

riihvdrp-benzofmldazoM-Yllplperi^^ hydrochloride 
30 Accortfing to General Procedure C, 78 mg (0.129 mmol) of 69B was 

deprotected to give 54 mg of the title compound. 



35 
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1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) (1:1 mixture 
of dfastereomers) 5 7.56-7.62 (m, 0.5H), 7.46-7.53 (m, 0.5H), 7.01-7.26 (m f 
6H), 6.70-6.88 (m, 1H), 5.17-5.37 (m, 1H), 4.60-4.69 (m ( 1H) t 4J25-441 (m. 1H), 
3.944.12 (m, 1H), 3.04-324 (m, 2H),. 2.45-2.62 (m, 2H), 1.48-1.65 (m, 6H). 
5 MS(CI ( NH3)510(MH+) 

Example 70 . 
(RV2-Am1no-hm-fimrKfol-3-vlm^^ 

ethvn-isobutyramlde hydrochloride 
A. ( 1 -Benzvl-PlDeiidin>4>vtVDhenyt>amlne 
10 To a mixture of 10.9 g (57.6 mmol) of 1-benzyW-piperidone, 100.0 g 

(576 mmol) of sodium sulfate and 175 mL of acetic add under nitrogen was 
added 7.00 g (74.9 mmol) of aniline by syringe and the mixture was stirred at 
room temperature for 15 min. To the stirring solution was added 61 .0 g (268 
mmol) of sodium triacetoxyborohydrfde and the mixture was stirred overnight 
15 The mixture was concentrated and the residue was poured onto Ice and 

neutralized with 2N NaOH to pH 7.5. The mixture was.extracted four times with 
chloroform and the organlcs washed once with brine. The solution was dried 
over Na2S04 and concentrated. The residue was triturated with ether to give 
42 g of 70A as a white solid. 
20 B. Vf2-(VPeii^p}perid)n^ylflmlnQVpheny[V2^tor^thangne 
Hydrochloride 

To a flame-dried flask containing 2.50 g (9.4 mmol) of 70A, and 40 mL 
of dlchtoroethane at 0°C was added 11.3 mL (11-3 mmol) of 1M boron 
trichloride in methylene chloride over 5 min., followed by 1.2 mL (18.8 mmol) of 

25 chloroacetonKrile over 3 min. The mixture wa£rwarmed to room temperature 
and stirred for 10 min. The mixture was refiuxed overnight and then allowed to 
cool to room temperature. Ice was added to the stirring solution followed by 10 
mL of 10% HCI and the mixture was heated to 100°C for 0.5 h. The layers 
were separated and the aqueous phase was extracted with methylene 

30 chloride. The organic portion was dried over MgS04 and concentrated to give 
1£0gof70B. 

c. i-d-Pgn^W-plp^cfin^vlVWndplB 

To 1-50 g (4.0 mmol) of 70B dissolved in 11 mL of ethanol at 0°C was 
. added 2.0 mL (4.0 mmol) of 2N NaOH and the mixture stirred for 10 min. 
35 Sodium borohydride, 80 mg (2.1 mmol), was added to the stirring solution and 
the mixture was stirred at 0°C fori h. Ice was added to the solution and the 
mixture was extracted three times with methylene chloride. The combined 
organlcs were washed with water and dried over MgS04 and the residue 
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dissolved in 1,4-dioxane and refluxed for 2 h. After cooling to room 
temperature, ice and a saturated aqueous sodium carbonate solution was 
added to the reaction mixture and the solution was extracted three times with 
methylene chloride and the combined organics were washed twice with water. 
5 The solution was dried over Na2S04 and concentrated. The product was 
purified by silica gel chromatography (8020 v/v hexanesrethyl acetate) to give 
350 mg of 70C as a white foam. 

D. 4-lndol-1-vt-plDerldine-1-carfaoxyiic add ethvl ester 

To a refluxing solution of 350 mg (1.2 mmal) of 70C In 40 mL of - 
10 dichloroethane was added 023 mL (3.6 mmol) of ethyl chloroformate and the 
mixture was refluxed for 2.5h. The mixture was concentrated to give 330 mg of 
70D as a yellow solid. 

E. i-PlpertfflrH-yHWntfd* 

A mixture of 325 mg (1.2 mmol) of 70D, 440 mg (15.7 mmof) of sodium 
15 hydroxide, 1 mL of water and 2 mL of ethylene glycol was heated at 150°C for 
17 h. After cooling to room temperature, ice and concentrated HCi were added 
to the mixture and the solution was stirred for 30 mW. Ice and saturated 
aqueous sodium carbonate solution were added to the mixture until the 
solution was basic. The mixture was extracted twice with ether and the 
20 combined organic extracts were washed twice with water: The solution was 
dried over MgS04 and concentrated to give 150 mg of 70E as a colorless oD. 

F. fRHHWIH-fntfaW^^ 
efryteaft^pyfr1-m^^ apM tert-W ester 

According to General Procedure A, 150 mg (0.75 mmol) of 70E, and 
25 291 mg (0.75 mmol) of 4C were coupled to give 260 mg of 70F as a white 
solid. 

G. (RV2-AmlnQ-N : I1^^ 
yD-g-cx^thylHsQbutyrantitfg hytirwhlofttp 

- To 250 mg (0.44 mmol) of 70F in 5 mL of ethanol was added 3 mL of 
30 concentrated HCI and the mixture was stirred at from temperature for2h. The 
mixture was concentrated and ethanol and hexane were added to the residue. 
The precipitated off-white solid was filtered and dried to give 10 mg of the title 
compound. 

MS(a,NHa)473(MH + ) 
35 Example 71 

mV-g-Amtno-N-n 41 H^r^ol^yfmethvlV2^xo.244^DhQnvi4mld fl ?or4.B- 
blnvridiry^vllDlperidln-1-v^ dihvdrochlnride 
A. g-PhenVI.S-piperidln^y1-9H4mida2of4.5-blDyrldine 
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71 A was prepared according to the method outlined in Example 50 
using 4-amino-1-benzylplperidine and 2-chloro-3-nitro-pyridine as starting 
materials. 

B. m>>fW1-HH-lndo^>vlm 6 thylWg ^xo-244-f2^henyl-tmida?of 4^ 
5 btovridin-3-vn-p|peridlrv1-^ acid 

tert-btftyl ester 

According to General Procedure A, 90 mg (0.32 mmol) of 71 A and 161 
mg (0.41 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (100% ethyl acetate) to give 
10 45 mgof71B. 

c. (R)-2-Amtm^fHlH-)ndd^ 

tmidazol4.^1pvridin-3-v^ dihvdrochtaridB 
To 45 mg (0.069 mmol) of 71Bln2mLof ethanol was added 2 mL of 

concentrated HCI and the mixture was stirred at room temperature for 2 h. The 
15 mixture was concentrated and coevaporated twice with ethanol. Ethyl acetate 

and hexane were added to the reslduB until the product crystallized. The solid 

was collected by filtration to give 20 mg of the title compound. 

*H NMR (CD3OD, 250MHz) {mixture of rotamers) (partial) 6 6.74 (d, 

0.5H). 8.66 (d, 05H), B.06-823 (m, 1H), 743-7.79 (m, 8H), 7.18-728 (m, 2H), 
20 6.87-7.02 (m, 3H), 5.14-528 (m, 1H) f 4.52-4.63 (m,:1H) t 3.934.08 (m, 1H), 

1.37-1-49 (d,6H). 

MS (CI, NH3) 551 (MH+) 

Example 72 

2^Aminc>-hM1-f6-fluoro-1HMndol-3vlm^V2^xo-244^henyi- 

25 fren*lm1dreoH-yl)i?lpert^ hytiraftlortdQ 

A. (Hfrnuoro-lHHndQi-3yimfi!hy[)^-c>xQ-a-{4-(2-ph€nyh 
bercttlmldazoM-vn^fperidlrvl^^ • 

aotrttgrt-hHtyl eater 

According to General Procedure A, 101 mg (0.25 mmol) of 69A and 70 
30 mg (025 mmol) of SOD were coupled and the product was purified by silica gel 
chromatography (90:10 v/v chlorof onrcmethanol) to give 84 mgof72A. 

B. 2-Amlno-rM1-t64luoro-1H-lndol-3^ 
benzfmidazol-1-vlVp|peridln-1-vlVRthyMsobiityramldB hydrochloride 

According to General Procedure C, 76 mg (0.114 mmol) of 72A was 
35 deprotected to give 58 mg of the title compound. 

1 H NMR (CO3OD, 300MHz) 6 (mixture of rotamers) (partial) (in 
mixture of diastereomers) 821-8.30 (m, 0£H), 7.65-7.88 (m, 8.6H) t 7.44-7,51 
(m, 0.5H), 727-7.33 (m f 1H), 6.99-7.14 (m, 1.5H), 6.72-6.95 (m, 1H) ( 527-S.35 
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(m, 0.5H). 5.02-5.10 (m, 0.5H), 4.52-4.79 (m, 2H), 2.34-2.69 (m ( 2H), 1.84-2.16 
(m,2H), 1.51-1.71 (m, 6H). 
MS (CI, NH3) 568 (MH+) 

Example 73 

5 (RV2-Aminp-N^4-ptenyl-H^ 

cart?opyn-frwty>V)sQt)utyramide hydrpch'culflfl 

A. fflWI-MethyM-f^phenyM-f^^ 

plpartdine-l ^rhonytl-butvlcarbamoyfVethvrV^ffaamlc acid tert-hutyt ester 
According to General Procedure A, 112 mg (0.30 mmol) of 62D and 84 
10 mg (0.30 mmol) of 50D were coupled and the product was purified by silica gel 
chromatography using a gradient elutlon of 1% to 1 0% methanol In methylene 
chloride to provide 55 mg of 73 A as a white foam. 

B. fR^2-Am1no>N-(4.Dhen^14A>f2.DhBnvl-bengo!m1da?6l.1-yn- 
plperidlne-1 -carbonyn-butyp-teobutymmlda hydrochloride 

15 . To 50 mg (0.08 mmol) of 73A In 1 mL of ethanol was added 0.5 mL of 
concentrated HCL and the mbcture was stirred at room temperaturelor 1 h. The 
reaction mbcture was concentrated and coevaporated twice from ethanol. The 
residue was triturated twice with ether to give 38 mg of the title compound as a 
yellow solid. 

20 1 H NMR (CD3OD, 300MHz) (mbcture of rotamere) (partial): 8 7.78-7.9B 

(m, 0.5H), 7,54-7.74 (m, 6.5H), 7.29-7.42 (m, 2H), 7.02-7.29 (m, 5H) ( 4.58-4.60 
(m, 2H), 3.8*4.17 (m, 1H). 1.66-1.71 (m, 6H). 
MS (CI, NH3) 538 (MH+) 

Example 74 

25 ffllg-Amino-N4g-f1M-lnd Q lAyr^ 

isoaulnoHna-2-Cflrbonvn-3.4-dghydro.1H-lsoquinolina-2* 

carbonyiHtnyll-lspfriityrpmlrfe hydrochloride 
A. (RHH^imndQl^vn-l^ 

isoqulnonne-2^rbonYn-3.4^[hYdro.lH4soquinolln^g^rbony<^ 
30 ethvlcarbamo\dV1-methvl-ethylVcarhanrite acid tort-butyl astar 

According to General Procedure A, 121 mg (022 mmol) of 26 A and 47 
mg (022 mmol) of 1 v 2»3.4-tetrahydno4soqulnonne-7^sulfbric acid amide were 
coupled to give 165 mg of 74A. 

35 teooulno11ne-2-carbonviy3^ 

Ispbutyramlcte hydrochloride 

To 107 mg (0.14 mmoQ of 74A in 8 mL of ethanol was added 2 mL of 
concentrated HCI and the mbcture was stirred at room temperature for 1.5 h. An 
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additional 1 mL of concentrated HCI was added and the reaction mixture was 
stirred for 3 h. The mixture was concentrated and then coevaporated several 
times with .ethanol to give 61 mg of the title compound. 

1H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) 8 7.57-7.80 
5 (m, 2H), 7.43-7.62 (m, 1.5H), 6.96-7.41 (m, 7.5H), 1.51-1.67 (d, 6H). 
MS(CI ( NH3) 643 (MH+) 

Example 75 

(RVPiDertdlne-4-carboxvnc acid (l- (lH-indo^ylm BthvlV2-oxo- 244>r2>oxt>- 
2 ^dihvdrQ-benzoim1da2oM-v>Vpiperidin>1-vn-cthvlVamlde hydrochloride 
10 A. /2>f1H-lndol^vlU1-f4>r2>QXo>2 a-dihydrD-benzoimidago>>piperidlnft> 

1-carbonyn-ethyl}-ca rbamic acid tert-butyl ester 

According to General Procedure A, 2.82 g (13.0 mmol) of 4-{2-keto-1- 
benzimidazolinyi)-plperidine and 3.G5 g (13.0 mmol) of N4BOC-D-tryptophan 
were coupled and the product triturated with ether to give 2JS g of 75 A. 
15 B. HH2-Aminp^-<1H^rcM^ylta^ 
fllhydrp-frP0*plmMreQl-2-cne 

According to General Procedure B, 2.50 g (4.87 mmol) of 7SA was 
deprotected to give 1.70 g of 76B. 
• - C. ffl^l-HH-lndoi^vlme^ 
20 benzolmlda2oM -yt)-plperidln-1 -yf]-eth ylcarbamoyf}-plperidlpe-1 -carboxyllc •. 

acw tert-bmyl ester 

To a solution of 150 mg (0.372 mmol) of piperidine-1 ,4-dicarboxyOc acid 
mono-tert-butyl ester, 87 mg (0J216 mmol) of 75B and 96 mg (0.744 mmol) of 
dlisopropylethylamine In 4 mL of methylene chloride was added. 197 mg 

25 (0.446 mmol) of BOP reagent and the mixture was stirred overnight at room 
temperature. The reaction mixture was diluted with 20 mL of ethyl acetate and 
washed twice each with 10% citric add and saturated aqueous sodium 
bicarbonate and once with brine. The solution was dried over MgS04 and 
concentrated to give a white foam which was purified by silica gel 

30 chromatography using a gradient of 100% methylene chloride followed by 1% 
methanol in methylene chloride to give 52 mg of 76C as a dear oB. 
D. (R)-Piperidin^4-carb0Aylic add (1-<1Wndrt-3-ylm^ 

f2^xo-2.3^1hYdro.ban2olrTtfd^ 

hydrophlprtrtfi 

35 To 20 mg (0.032 mmol) of 75C in 2 mL of ethanol was added 1 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 h. The 
solution was concentrated and coevaporated twice from ethanol, once from 
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methylene chloride and twice from ether to give the title compound as a white 
solid. w . . 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partiaO 5 8.19 (d, 

0.5H), 7.63-7.69 (m. &5H), 7.55-7.61 (m, O^H), 7.30-7.39 (m, 1.5H), 7.00-7.31 
5 (m ( 5.5H), 5.26-5.37 (m, 0.5H), 5.01-5.24 (m, 0-5H). 
MS(CI,NH3) 516 (MH+) 

Example 76 

rm-g.Am1no-N4W2^e1h^^ 
dihydro^enzoirnkfazoM-^^ 

10 fflflugroapetate 

A. (Rl2^2-Amino-2-mBth\ri-propionvlaml^^ 

prgpjpnlc add 

To 1 .00 g (4.58 mmol) of 2-D-methyltryptophan in 37 mL of dioxane and 
9.2 mL of water was added 1 .4 mL (10.0 mmol) of triethytamine and 1 .51 g 

15 (5.08 mmol) of 33A and the mixture was stirred overnight at room temperature. - 
The mixture was concentrated to remove excess dioxane and acidified to pH 5 
with acetic acid. The aqueous phase was extracted three times with methylene 
chloride and the combined organlcs were washed twice with water and once 
with brine. The organic phase was dried over MgS04 and concentrated and 

20 the product was purified by silica gel chromatography (98:2:0.1 v/v/v 
CH2Cl2:MeOH:acetfc acid) to give 1 .98 g of 76 A. 

g.a^ihydro-benzolmlda2oM -yiyplperitfln-1 -yi)-ethylcarfaamoyiVettiy!)- 

cflrttarolc acffl terHwtyl ester 

25 According to General Procedure A, 107 mg (0.49 mmol) of 4-(2-keto-1- 

benzimIdazoIInyt)-piperidine and 200 mg (0.49 mmol) of 76A were coupled 
and the product was purified by silica gel chromatography (94:6 v/v 
CH2d2:MeOH) to give 1 .67 g of 76B. 

C. (R}-2-AminQ-N-fH2^ 
30 2£4ibyg£Qdk^^ 
frffluorpagelate 

To 187 mg(0.31 mmol) of 76B at 0°C was added 2 mL of cold TFA and 
the mixture was stirred for 1 h at 0°C. The mixture was concentrated and 
coevaporated once from methylene chloride and twice from toluene to give 180 
35 mg of the title compound as a solfd. 

1h NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 5 8.32 (d, 
QJBH), 7.50-7.57 (m. 0.5H), 7.44 (d, 05H) f 5.23-5.35 (m, 0.5H), 5.18-5.20 (m, 
0£H), 2.42 (s, 1.5H), ZJ3Z (s, 1.5H), 1.58-1.66 (m, 6H). 
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MS (Cl f NH3) 503 (MH+) 

Example 77 

fR)-Piperidine-4-carbpyyfic apjd {l>(lH'inrfQl^ylmethyl)'2-QyQ-g*f4-f?*phenyl- 
benzQimlda?o|>i-yi)-pipfiridin>i-vn-ethv^m^g hydrochloride 

5 A. PiPQrirfine-1.4-dicarfaoxvl1c acid tert-butvl ester 2.5-tfoxo-ovrrolldin- 

To 15.0 g (65.4 mmol) of piperidine-1 ,4-dicarboxyllc acid mono-tert-butyl 
ester was added 1 50 ml of methylene chloride and 20 mL of DMF. To the ' 
stirring solution was added 9.30 g (78.5 mmol) of N-hydroxysucclnlmlde 

10 followed by 15.0 g (78.5 mmol) of DEC, and the mixture was stirred overnight at 
room temperature. The reaction mixture was diluted with ethyl acetate and 
washed twice with 10% citric acid, four times with a saturated aqueous sodium 
bicarbonate and once each with water and brine. The solution was dried over 
MgS04 and concentrated to give 20.4 g of 77A as a white solid. 

15 B. ( m-4-f 1 -Carboxv-2-f 1 H-lndo^vn-ethvicarfaamovn-DiDeridlne-1 - 

cartoxylic add tart-butyl ester 

A mixture of 2.04 g (6.28 mmol) of 77 A, 2.00 g (628 mmol) of D- 
tryptophan trifluoroacetate and 1.16 g (11.5 mmol) of triethyiamlne In 120 mL of 
dioxane and 30 mL of water was stirred at room temperature for 17 h. The 

20 reaction mixture was concentrated to remove excess dioxane and then was 
diluted with water. The aqueous portion was extracted four times with 
chloroform and concentrated. The crude product was purified by silica gel 
chromatography (9:1 v/v CHCferMeOH) followed by (36:4:1 v/v/v 
CHC&MeOHracetic add) to give 0.87 g of 77B. . 

25 C. fR^WIH-tndol^-ytmeth^ 

1-v1^|peridin-1-vn-ethvlrarte add 

According to General Procedure A, 100 mg (0.36 mmol) of SOD and 
150 mg (0.36 mmol) of 77B were coupled and the product was purified by 
silica gel chromatography using a gradient etution of 75% ethyl acetate in 

30 hexane to 100% ethyl acetate and 144 mg of 77C was isolated as a white 
solid. 

D. myPiDeridine^carboxvllc acid f1-f1H-lndol-a.ylmathylV2-oxo-2-f4> 
f2-phBnYl-benzo1mldazoM ^Hjiperidin-l-yn^thyn-amirie hydrochloride 
To 144 mg(&21 mmol) of 77C in 2 mL of ethanol was added 4 mL of 
35 concentrated HCt and the mixture was stirred at room temperature for 30 mta 
The solution was concentrated and then coevaporated several times from 
ethanol The residue was crystallized from methanol/ethyl acetate and the 
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precipitated product was collected by filtration to give 140 mg of the title 
compound as a white solid. 

MS (CI, NH3) 576 (MH+) 

Example 78 

5 fRl-PiperidinB-4-carfaoxvllc add f1-naphthalen>1>ylmethyt-2-oxo>2^4-r2-oxo> 
2.3^lhvdro>ben2olmlda2ol-1-vn^iDeridin-1>y^ 
ethylUamlde hydrochloride 
A. 44 1 >Carboxy^2-naphthalen.1 -yl-ethylamino\-p?peridlne-1*carfaoxy1lc 

arid terHnrtyl ester 

10 To 200 mg (0.607 mmol) of p!peridine-1,4-dicarboxylic add mono-tert- 

butyl ester in 5 mL of dioxane and 1 2 mL of water was added 0.1 86 mL (1 .33 
mmol) of triethytamtae and 198 mg (0.607 mmol) of D-3-(1'-Napthyl)aIanlne 
and the mixture was stirred overnight at room temperature. Excess solvent was 
removed by concentration and the residue was diluted with water and acidified 

15 to pH 5 with aoetic add. The solution was extracted three times with methylene 
chloride, and the combined organics were washed twice with water and once 
with brine. The organic portion was dried over MgS04 and the product was 
purified by siSca gel chromatography (96:4:0.1 vAr/v methylene 
chlortdermethanolzacetic add) to give 132 mg of 78A. 

20 : B. (RW1-N9phlhq|en-1-Vlm^ 
EenzQ)mWwoH-y1)-plperiffl^ 
acid tert-birtyl ester 

According to General Procedure A, 132 mg (0.32 mmol) of 78A are! 70 
mg (0.32 mmol) of 4-(24ceto-1-benzimidazolinyl>piperi(fine were coupled and 

25 the product was purified by siDca gel chromatography (96:4 v/v methylene 
cMoridermethanol) to give 132 mg of 78B. 

c. (R>-Piperidinfr4^Ttopxyflc acid {i-nflphthalgn-1-ylrothyl*^ 
f4-(g^ro-g t 3Hflihydr^e^^ 
hydrochloride 

30 To 132 mg (021 mmol) of 78B dissolved In 2JS mL of ethanol was 
added 025 mL of concentrated HCi at 0°C. The ice bath was removed and the 
solution stirred for 1 h. the mixture was coevaporated from methanol and then 
methylene chloride to give 102 mg of the title compound. 

lHNMR(CD3OD,2S0MHz) (mixture of rotamers) (partial) S 823 (d, 

35 0.5H), 8.18 (d, 0SH) 9 7.79-7.92 (m, 2H), 7.46-7.68 (m. 3H) f 7.37-7.44 (m, 1H), 
7.14-727 (m, 1H) f 7.02-7.13 (m, 2.5H), 6.73 (d f 05H), 5.38-5.48 (m, 0.5H), 
526-5.36 (m, 0.5H). 
MS (CI, NH3) 527 (MR+) 
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Example 79 

fRyg-Amlpn-NMI 41 H-indo^y!mfithy«^-247>(morpho1ine-4-sulf onylV3.4r 
d]hydro>-f H-jsoq uinolin-2-yn-2-oy<vethyl Msobutyfamld8 hydrochloride 
A. 2.2.g-Trffluoro-H7.(morpholinB^^ 

s tsoqMinQltn-g-yll-ethanpnR 

2-Trrfluoroacety^1,2 t 3,4-tBtrahydrolsoqulndine-7^ulfcmy1 chloride can 
be prepared according to the method outlined by Pendleton et al. v J. 
Pharmacol. Exp. Ther., 208 (1979) p24. A mixture of 250 mg (0.76 mmal) of 2- 
Trifluoroacetyt-1 f 2 l 3,4-tetrahydrD^qulnonne-7-5Ulfonyl chloride, 86 mg (059 

10 mmol) of morphoJine and 0.3 mL of anhydrous pyridine In 10 mL of acetone 
was refluxed for 1 h. The mixture was concentrated and the residue dissolved 
In chloroform and washed once with water. The organic portion was dried over 
MgSC4 and concentrated. The residue was purified by silica gel 
chromatography (6:4 v/v hexane:ethyl acetate) to give 289 mg of 79 A. 

15 b. 7-(MorohoPnft^-sMtfQnrtV1,3.3 > ^^^ 

A mixture of 218 mg (0.58 mmol) of 79A and 80 mg (0.65 mmol) of 
potassium carbonate In 10 mL of methanol was stirred at room temperature for 
3 h. The mixture was concentrated and the residue was purified by silica gel 
chromatography (18:2:1 v/v/v ethyl acetatetmethand^riethylamine) to give 163 

20 mgof79B. : 

c. (RHHHIH-lndQl^ylmeW 

cffhvdrp-1H4spnulnoffn-2^ 

acMterfrbmyl ester 

According to General Procedure A, 136 mg (0.35 mmol) of 4C and 100 
25 mg (0.35 mmol) of 79B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chlorofomunethanol) to give 194 mg of 79C. 

D. (RhfrAnnfroWHlHH^ 
3,4^ihydro-1H-lsMirironn*^^ hydrochloride 

To 141 mg (0.22 mmol) of 79C in 12 mL of ethanol was added 5 mL of 
30 concentrated HQ and the mixture was stirred at room temperature for 3 h* The 
reaction mixture was concentrated to give 123 mg of the title compound as an 
off-white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 5 7.98-8.07 
(bs, 1H), 7.43-7.61 (m, 2£H), 651-7.37 (m, 5H), 5.14-5.29 (m. 1H). 4>»4.70 
35 (m, 1H), 3.66-3.7B (m f 4H), 329-3.46 (m, 4H), 2.84-3.07 (m B 7H) f 1 £6-1.67 (m, 
6H). 

MS (CI, NH3) 554 (MH+) 
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Example 80 

(R\-Piper1dlne-4-cathoxync a cid [2-(3.4^dihvdro-imsQQulnonn-2-yl>-1> 

naphthaten"2-vlmethy^-oyo^tt>yl]-am{dQ hydrochloride 
a. (RH-(1<frrbPxy-g^phthralffl^ 
5 cartoxyllc add tefrfrutyl ester 

A mixture of 3.08 g (9.4 mmo!) of 77A, 2.03 g (9.4 mmol) of D-3-(2- 
NaphthyO-alanine and 2.9 g (28.7 mmol) of triethylamine tn 40 mL of dioxane 
and 10 mL of water was stirred for 72 hat room temperature. Excess dioxane 
was removed by concentration and the remaining aqueous solution was 

10 diluted with 200 mL of water arxi ad The 
aquBous portion was extracted twice with ethyl acetate. The combined 
organics were washed twice with saturated aqueous radium bicarbonate* The • 
orange oil was separated from the aqueous extracts and acidified with 10% 
acetic acid. The aqueous portion was extracted three times with ethyl acetate 

15 and the combined organics were washed three times with water, once with 
brine, dried over MgS04 and concentrated to give 3.7 g of a yellow oil which 
was taken up In 200 mL of ether. A white crystalline soQd precipitated from 
solution and was collected by filtration to give 3*31 g of 80A. 
B. (RWg^.4-Plhvdrc-W 

20 2TQXQ^thvlcarbamovn^^^ add tart-butyl ester 

According to General Procedure A, 95 mg (0.22 mmol) of 80 A and 29.6 
mg (0.22 mmol) of 12£,4,-tetrahydraisoqulno0ne were coupled and the 
resulting oil triturated with ethyl acetate/hexane to give 70 mg of 80B as a 
white solid. 

25 C. fRVPiperidine-4-carboxvlln add [2><3.4- dihydrD-lH^lsoqulnonn>2-yl>- 

1-naphthalen-2-vlmethvl-2-oxo-eth yn-amlde hydrochloride 

To 70 mg(0.13mmoOof80Bln6mL ofethanoJwasadded2mLo1 

concentrated HQ at room temperature and the mbdure was stirred for 1.5 h. 

The mixture was concentrated and coevaporated twice from methylene 
30 chloride to give 50 mg of the title compound as a white foam. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.62-7.80 

(m, 4H), 734-7.48 (m, 3^, 7.05-7.19 (m, 1 SH), 6.82-7.00 (m, 2£H), 5.18-521 

(m, 1H) f 4.51-4.73 (m, 15H). 429-4.39 (m, 1H). 

MS(Cl,NH3) 442 (MH+) 
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Example 81 

mu^peridlne^-carboxyfic arid r244-(2-cvc!oprQDvl-ben?Qlmldft2Q^1^)- 
piparidin-1 -yll-1 >naphthaten>g>ylmethv!-2-oxo>ethyi}>amld6 hydrochlorida 
A. 1^1*Ben2^pfperfdln^ylV2-c^lopropyl>1H>ben2QlmldagQte 
5 A mixture of 530 mg(1.90mmo))of SOBand 651 mg (7-56 mmol) of 

cydopropanecarboxyllc add were heated at 160°C for 16h* After cooling to 
room temperature, 10 rnL of ethanol was added to the reaction mixture, 
followed by the slow addition of 20 mL of 2N NaOH tn 90 mL of ethanol. The 
mixture was stirred for 30 rnin at room temperature ami then concentrated. The 
10 residue was dissolved in ethyl acetate and washed once each with saturated 
aqueous sodium bicarbonate and brine. The solution was dried over MgS04 
and concentrated, and the product was purified by silica gel chromatography 
using an elution gradient of 75% ethyl acetate In hexane to 100% ethyl acetate 
to give 340 mgof81A. 
15 B. 2-CYdopropvM-p|peridln-4-YM H-benzcfmidazote hydrochloride 

To 340 mg (1.03 mmol) of 81A In 3 mL of methylene chloride at *10°C 
Was added 220 mg (1.54 mmol) of a-chloroethytchloroformate and the mixture 
was sfirred at ~10°C for 50 min> The mixture was concentrated and the residue 
dissolved in methanol and heated at 70°C for 1 h. The mixture was 
20 concentrated and dried In vacuo to give 230 mgof 81B as a tight purple solid. 
C. rRM^244^2^dopropvi>ben2oimtdagd>1*yl>.piperidrrv1^l>1> 
naphthalen-2-ylmetftvl-2H3XO-ethv^ acid tort- 

butvi ester 

According to General Procedure A, 80 mg ( 0.29 mmol) of 81 B and 123 
25 mg (0.29 mmol) of 80A were cot^ried and the product was purified by silica gel 
chromatography (75*25 v/v ethyl acetatethexane) to give 60 mg of 81 C as a 
red solid. 
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D. (m-Piperidine-4-carfaoxyllc add (244~(2^clODmpvl-benzolmlda*oU 
1 -yIUpipftririin-1-vlM-naDhth&len-2-^^ hydrochloride 

To 42 mg (0.065 mmol) of 81 C in 2 mL of ethanol was added 2 mL of 
concentrated HCI at room temperature and the mixture was stirred for 30 min. 
5 The mixture was concentrated to give 40 mg of the title compound as a white 
solid. 

MS (CI, NH3) 550 (MH+) 

Example 82 

(m-Piperidine^ca rboxylfc add /1-naphthalen-2»ylmgthyl-2-oxo244-f2- 
10 phanyl>hen?oimidagoM.vl)-DlDBridin-1-vn>ethvlWamlde hydrochloride 

piperidln"1-yt1-gthyl^rb9moyn-plperidlne"1^art?Qxyllc add 

According to General Procedure A, 95 mg (0,34 mmol) of 50D and 1 00 
mg (0.23 mmol) of 80A were coupled and the product was purified by silica gel 
15 chromatography using a gradient etution of 65% ethyl acetate in hexane to 
100% ethyl acetate to give 97 mg of 82A as a white soBd. 

B. fR)-np6rf4fnM^rt?Qyyife acid f1-naphthglftn-^yimpthyl-2-ox(h2- 
f4-(g^h$nyHrenwfmldazQH -ylVPlperidirH -yfl-fithytVamlde hydrochloride 
20 To 97 mg (0.14 mmol) of 82A In 4 mL of ethanol was added 2 mL of 

concentrated HCI and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated to give 70 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamere) (partial) 5 7.77-8.00 
(m, 12H), 7.32-7.77 (m, 4H) f 5.18-5.38 (m, 1H), 4.68-4.89 (m, 2H), 4.10-4.36 (m, 
25 1H). 

MS (CI, NH3) 587 (MH+) 

Example 83 

(RVPiperlflniM^rfroxyllc acid f1*naphthalen-^ylmqthyl'2-o^-f5-(teluenB- 

4-suffonviam1nol-1 .a-dlhydrtvlsoindol-2*vn-ethvlWamlde hydrochloride 

30 A. (ffl-4^s-Am1nM,3-dlhydrc^ 

ylmethyLg^xo^thytorfaamoyfrplpe^^^ add tort-butyl ester 

According to General Procedure A f 47 mg {0.35 mmol) of 43C and 150 

mg (0.35 mmol) of 80A were coupled to give 150 mg of 63A. 
B. (RWI^aphttwIen-gjrtn^^ 

35 suit onylamlnoM .&dihvdro4Boindol>2-yn-eth^ - 
carboxyllc add tart-butyl ester 

A mixture of 150 mg (0.28 mmol) of 83A, 61 mg (0.32 mmol) of p- 
toluenesulfonyl chloride and 39 mg (0-32 mmol) of 4-dlmethytamlnopyridlne 
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was stirred at room temperature overnight The mixture was diluted with 
methylene chloride and washed twice each with 10% HQ, saturated aqueous 
sodium bicarbonate, and brine, dried over MgS04 and concentrated. The 
product was purified by silica gel chromatography using a gradient elution of 
5 75% ethyl acetate In hexane to 2% methanol in ethyl acetate to give 50 mg of 
83B. 

C. ffllPloeridine-4-carboxvlic acid f1-naphthalen>2*ylmethvl-2-oxo-2- 
r5-ftoluene-4>sutfonvlamlno>-1.3-dihydrt>>lsolndo?-2*yn-ethyf}-amidB 

hydrochloric^ 

10 To 50 mg (0.07 mmol) of 83B in 4 mL of ethanol was added 2 mL of 

concentrated HO and the mixture was stirred at room temperature for 3 h. The 
mixture was conoentrated and the residue was crystallized from 
ethanol/hexane to give 25 mg of the title compound. 

1 H NMR (CD3O0, 250MHz) (mixture of rotamers) (partial) 6 8.56 (d, 

.15 1H), 7.72-7.89 (m, 5H) f 7.57-7.68 (m, 2H), 7.39-7.52 (m, 5H), 724-7.31 (m, 2H) ( 
6.91-7.16 (m, 3H), 4.49-4.73 (m, 2H), 4.3*4.47 (m, 1H), 2.47-2.68 (m f 2H), 2J39 
(6,3H). 

MS (CI, NH3) 598 (MH+) 

Example 84 

20 (RVPiperidfne-4-carboxvlic add ri-r5-bengoviaminp.1.3^lhvdro-lsotndol6-2> 
cart)Qnv»-2-(1H-indol-3-vlV^thvlWmide hydrochloride 
A. (RV441-f5-Amfnt>-1.3-dlhvdrt>^^ 
vl^-ethvlcarbamovn^lDeridlne-1-Cfirbpxytic acid tert-butyl ester 

According to General Procedure A, 40 mg (0.30 mmol) of 43C and 125 
25 mg (0.30 mmol) of 77B were coupled to give 170 mg of 84A. 

■ B. <RV4-ri-(5-Benzovlamlno-1 3-dihydrt^soindQl^2^rhnnyn.2.(1 H- 
indoi-a-vlWemvfcarbamovlVolDeridlne-l-caTfaoxvllc acid tert^utyl ester 

A mixture of 170 mg (0,32 mmol) of 84A, 52 mg (0.37 mmol) of benzoyl 
chloride and 45 mg (0.37 mmol) of 4-dimethyiaminopyridine In 15 mL of 
30 methylene chloride was stirred overnight at room temperature. The reaction 
mixture was diluted with methylene chloride and washed twice each with 10% 
HCI, saturated aqueous sodium bicarbonate and brine. The organic portion 
was dried over MgS04 and concentrated The product was purified by silica 
gel Chromatography using an elution gradient of 90% ethyl acetate in hexane 
35 to 2% methanol in ethyl acetate to give 100 mg of 84B. 

C. (RyPiperidin9-4-carboxylic acid f 1 -f5-ben?ov1amlno-1 .3-dIhvdro- 
isolndole-2-carhonylV2-(1 H-lndoU3.yl)-ethyrVamidQ hydrochloride 
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To 100 mg (0.1 6 mmol) of 84B in 4 mL of ethanol was added 2 mL of 
concentrated HCi and the mixture was stirred at room temperature for 1 h. The 
mixture was diluted with ethanol and concentrated. The residue was 
crystallized from ethanol/hexane to give 50 mg of the ttUe compound. 
6 1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 7.91-7.99 

(m. 2H), 7.48-7.70 (m, 6H), 7.03-7.38 (m, 5H),4.68-4.80 (m, 1H), 4.45-4.59 (m, 
1H). 4.03-4.16 (dd, 1H), 2,98-3.13 (m, 2H), 2^9-2.76 (m, 1H), 1.76-2.10 (m, 
4H). 

MS (CI, NH3) 537 (MH+) 
10 Example 85 

fflVPlD6ridine-4-carboxvHe acid /1-naphthalerv2-v1methvl-g-oyo-94d-<3^xft. 
2.a.dlhvdro.bfln2oimlda?ol-1.ylVplpflridift.1.yrf. 

fthyn-ftmlrte hydrochloride 

A. fRV4-/1.NaDhttialen-2-vimEthvt.g- 0 xo-2.[4.r2.oxo-2.3^lhvdrD- 
15 benzoimldazoM -vHolperidin-1 -vn-athylcarbamoyn^lparidlne.1 -carhoxyHc 

arid tart-butyl aster 

According to General Procedure A, 225 mg (0.53 mmol) of BOA and 
117 mg (0.54 mmoO of 4-(2-keto>l-benzJmldazollny0piperidine were coupled 
end the product was purified by silica gel chromatography using an eUrtion 
20 gradient of 1% to 3% methanol in methylene chloride to give 178 mg of 85A. 

B. fm-Pfaeridine-4-caiboxvlic acid (1 ^iaohthalen.g.ylmBtrw1-gKnto.g- 
r^fg^x<yg.^ihyriro^engohnMa?ftt.1.^ 

hydrochloride 

To 165 mg (026 mmol) of 85A In 3 mL of ethanol was added 1.5 mL of 
25 concentrated HCf and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated to give 117 mg d the tffle compound as a solid. 

1 H NMR (CO3OD, 300MHz) (mixture of rotamers) (partial) 6 7.70-7.89 
(m, 4H). 7 .37-7.50 (m, 3H), 722-729 (m, 0.5H0, 650-7.04 (m, 3H), 6.68 (d, 
0.5H), 5.25-5.36 (m, 1H), 4.67-4.74 (m, 1H), 4.38-4^0 (m. 1H), 4.11-4.32 (m, 
30 1H). 

MS(CI,NH3) 527 (MH+) 

Example 86 

(Ht.Piparidlne^.earboxvTic add [1-f7^thylRtJ1famov1.3 A-dlhyrirrvlH. 

IsoqHlnpline-g-carbonylVZ-d HHndor-g-ylHttwff-wnltle hvtirpcfiiprwe 

35 A. 2.Trifluoroaretvl-12.3.4-tetrahvdr^ acid 

2-TrifiuoroacetyM ,2^ l 4-tetrahydro-isoquinoiinB-7-suHonyl chloride can 
be prepared according to the method outlined by Pendleton et el., J. 
Pharmacol. Exp. Ther., 208 (1978) p24. A mixture of 295 mg (0.90 mmol) of 2- 
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Trtfluoroacetyl-1^,3,4-tBtrahydro-isoquInoIirie-7-6utfor^ chloride, 95 mg (1.17 
mmol) of ethylamine hydrochloride and 0.3 mL (2.15 mmoi) of triethylamine In 
10 mL of acetone was refluxed for 1 JS h. The reaction mixture was filtered and 
concentrated and the product was purified by silica gel chromatography (6:4 
5 v/v hexane:ethyl acetate) to give 283 mgof86A. 

B. l,2.3,4-TetmhydfP^QqM?nQ!ing-7-s»lft>nlQ flcjd efryiamitie 

To 225 mg (0.67 mmol) of 86A and 104 mg (0.75 mmol) of potassium 
carbonate in 10 mL of methanol and 0.5 mL of water was stirred at room 
temperature for 3 h. The mixture was concentrated to give 335 mg of 86B. 
10 C. (RM-M-f7-gthylsHtfgm^ 

(1H-lndoK>yl)^thylrarbamQVlVplperidlnQ"1^^Q)tylic add tort-butyl reter 

According to General Procedure A, 145 mg (0.35 mmol) of 86B and 85 
mg (0,35 mmol) of 77B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroform:methano!) to give 68 mg of 86C. 
15 . d. (R>Plperidinfi-4-carbmync geld FI-^thylgMlfamoyha^dlhydrp-IH- 
teoqMlnplln^2-carbonyl)-?-(1H*lndPl-3-yfVethyn-amlde hydrpchlgride 

To 68 mg (0.11 mmol) of 86C In 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 62 mg of the title compounds as a 
20 tan solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.96*8.02 
(bs, 0.BH), 7.62-7.53 (m, 0.5H). 752-7.61 (m. 2H). 6.91-7.37 (m, 5H), 5.09-5.20 
(m, 1H), 4.42-4.70 (m, 1H), 1.00-1.11 (m, 3H). 
MS (CI, NH3) 538 (MH+) 
25 Example 87 

mW-Amino-N-M-r7-ethvlsutfamo 

(lH^dp|-3-viHthyn-t»hytyrRmMQ hydrochloride 

A. fflVf1-f1-f7-Ethvtsulfamovl-3.4-dfo^ 

2^1HHndoteyn^thylcarfrgaK^ odd tert-bmyl ester 

30 According to General Procedure A, 136 mg (0.35 mmol) of 4C and 85 mg 
(0.35 mmol) of 86B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chlorofomrcmethanol) followed by (9:1 v/v 
chloroform:methanol) to giveJ3 mgpf87A. 

B. f Rlg-Amtno-N-f 1 -f7-ethv)su!famovl^3.4-d1hvdnv1 H-isoquinoflnB-2- 

35 carbpnyfl-g-0 KHndoh3-ylHthvlHsobutyramlde hydrochloride 

To 62 mg (0.10 mmo!) of 87A in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h and 
then concentrated to give 56 mg of the title compound as an off-white solid. 
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lHNMR{CO3OD t 300MH2) (mixture of rotamers) (parfet) 5 8.28-8.41 
(bs, 0.5H), 7.42-7.59 (m, 2H), 6.85-7.07 (m, 5H), 5.19-5.25 (m, 1H) f 4.39-4.68 
(m t 2H), 2.71-2.87 (m t 2H), 1.40-1.63 (m, 6H), 0.92-1.06 (m, 3H). 
MS(Cl f NH3) 513 (MH+) 
5 Example 88 

f RV-2-ra-f 1 H-lndol-3-^^24fDlperidhi&^-carfaonvl)>amino1-DroDionvl^1 .2.5.4. 
tetrahydrD-<soQuinolme-6^arboxv1fc acid ethvlamide hydrochloride 

A. 3.4-Dihydn>1H-fsoQuinoline-2.6-dlcarfaoxy1tc acid 2-tert-butvl ester 
To 1 20 g (4.1 mmol) of 5C in 36 mL of methanol was added 0.62 g (4.5 

10 mmol) of potassium carbonate and the mixture was heated at reflux for 7 h. 
The product was purified by silica gel chromatography (9:1 v/v 
chloroformrmethanol) to give 1.49 g of 88A. 

B. frEthvlcarfr^^^ acid tert- 
Fnrtyi ester 

15 According to General Procedure A* 650 mg (2£4 mmol) of B8A and 

191 mg (2.34 mmol) of ethylamine hydrochloride were coupled and the 
product was purified by silica gel chromatography (39:1 v/v 
chloroforrranethanol) followed by (1 :1 v/v ethyl acetate methanol) to give 566 
mg of 88B. 

20 C. 1.2.3.4>Tetrahvdro-ysooulnonrie-6^arboxylfc add ethvtamide 

hydfQphtorjdft 

To 493 mg (1.62 mmol) of 88B In 30 mL of ethanol was added 12£ mL 
of concentrated HCI and the mixture was stirred at room temperature for 5 h. 
The mixture was concentrated to give 384 mg of 88C as a white solid. 
25 D. fRM-fWe-Ethvlcarfaam^^ 

rarbOTyiyg-(1Wndoi^M aplrt tert- 

EMtyl ester • 

According to General Procedure A, 99 mg (0.41 mmol) of 88C and 170 
mg (0.41 mmol) of 77B were coupfed and the product was purified by silica gel 
30 chromatography (39:1 v/v chloroformmsthano!) followed by (9:1 v/v 
chloroformrmethanol) to give 107 mg of 88D. 
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E. fRV243-f1H-lndol^-vl^2^( DiDeridine^arfaQnylVamlnQl-Dronlon\rfV 
1.2.3 4-tetrahvdrQ>isoQufnonne-^carbQxyHc acid ethytamlde hydrochloride 

To 66 mg (0.1 1 mmol) of 88D in 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
5 mixture was concentrated to give 56 mg of the title compound as an off-white 
solid* 

1 HNMR(CD30D V 300MHz) (mixture of rotamers) (partial) 6 7.52-7.60 
(m, 1.5H), 7.38-7.45 (m, 1H), 724 (d, 0.5H), 5.11-5.24 (m, 1H) t 4.40-4.69 (m, 
1.5H), 4.04-4.13 (m, 0.5H), 1.13-1.24 (m, 3H). 
10 MS (Cl ( NH3) 502 (MH+) 

Example 89 

(R)-2^3-N3ph1hatervfryl^ 

tetrahydrpHsoqulnollnfiHg-cartJpyynp pcM othylamidg hydrochloride 

A. ^-(g-gthyWampyl^ 
15 naphthaten-2-ylmethvl-g-Pxo^ add 

According to General Procedure A, 96 mg (0.40 mmol) of 88C and 170 
mg (0.40 mmol) of 80A were coupled and the product was purified by slOca gel 
chromatography (39:1 v/v chloroformrmethanol) to give 88 mg of 89A. 
B. (Rl2^3-Naphthalen-2-yl-2-r(o]peridm 
20 1.2.3.4>tetrahydro>isooulnol'in^6-carfaQxync acid ethytemlda hydrochloride 

To 61 mg (0.10 mmol) of 89B In 6 mL of ethanol was added 2.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 58 mg of the title compound as an 
off-white solid. 

25 1 H NMR (CDsOD, 300MHz) (mixture of rotamers) (partial) 8 7.46-7.76 

(m, 4.5H), 7.09-7.43 (m, 55H), 5.08-5.32 (m f 1H) f 1.09-1.24 (m, 3H). 
MS (CI, NH3) 513 (MH+) 

Example 90 

(R)-2-D?methylamfM>-N41-naDhtta^ 
30 dlhvdro-benz Qlm1dazoL1>vl)>DlpBrfdIn-1 -vll^vlVlsobutvramlde hydrochloride 
A. (Rl2-Dlmethylamlno-N-{1.naphthalei*^ 
g.^hvdro4ienzoim?dazol-1-vn-olperidln-1-^ 

hydrpfiffloridp 

To a solution of 92 mg (0.17 mmol) of 350 in 2 mL of methanol was 
35 added 127 mg of powdered 3A sieves, 12 mg (0.40 mmol) of 37% w/w 
formaldehyde, 27 mg (0.43 mmol) of socfium cyanoborohydride and 103 mg 
(1.72 mmol) of acetic add. The mixture was stirred for 60 h at room 
temperature and then filtered through celite and concentrated. The residue 
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was dissolved in ethyl acetate and washed three times with 1N NaOH, once 
with water and once with brine* dried over MgS04 and concentrated. The 
resulting on was triturated to give 39 mg of the title compound as a white solid, 
1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.68-7.89 
5 (m, 4H), 7.42-754 (m, 4H) f 6.90-7.08 (m f 3H), 5.32-5.47 (m, 1H), 4.68-4.77 (m, 
1H), 4.33-4.51 (m, 1H), 4.16-4.28 (rn, 1H), 2.64 (d, 3H) f 2.34 (d, 3H). 
MS (CI, NH3) 529 (MH+) 

Example 91 

fR)-3-Amlno4s^1-(imndol-3-ylm^ 
10 ylV^lDeridln-1-ytT-ethvl>>a-mflthvl-biJtvramide hydrochloride 

A. (m-2>Amino-3-f1H-lndol-a-vlVDroptonlc acid methyl ester 

To 9.65 g (30.3 mmol) of 4A In 40 mL of ethanol was added 20 mL of 
concentrated HCI and the mixture was stirred at room temperature for 2.5 h. 
The mixture was concentrated and the residue was diluted with ethyl acetate. 
15 The mixture was washed twice with saturated aqueous sodium bicarbonate 
and once with brine, dried over MgS04 and concentrated to give 5.12 g of 91 A 
as a yellow ofl. 

B. (RVg-f3-tert-ButoXNrarhonfo^ 
IrxtobS-yQ-proplonte acfd 

20 :According to General Procedure A, 2.01 g (92 mmol) of 91 A and 2.00 g 
(9.2 mmol) of 3-tert-ButoxycartKmylamlno-3-methyt-but^ acid were coupled 
to give (R)-2-(3-tert-Butoxycart)onylam^ hHndol- 
3-yl)-propionlc acid methyl ester. The crude ester was hydrotyzed according to 
General Procedure D to give 3.53 g of 91B as a white solid. 

25 C. tRH2-fS-(1H-lmtol»^ 

plperkfi to* 1 >carbonyfl-glhv»caftfflrTK>vlV 1 ,1 -tf tmmhyHattiyD-caTfeftfnf p add tart- 
tnrtyl ester 

According to General Procedure A, 350 mg (1.3 mmol) of 91B and 510 
mg (1.3 mmol) of 50D were coupled and the product was purified by silica gel 
30 chromatography using a gradient of 60% ethyl acetate in hexane to 100% ethyl 
acetate to give 180 mg of 91C. 

D. (m-3-Amtno^4W1H-1rMJol^ 

benzolmldaKH-yltotpgridl^ hytfrppfitoiMe 

To 100 mg (0J27 mmol) of 91C in 3 mL of ethanol was added 2 mL of 
35 concentrated HCI and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and precipitated from ethanot/hexane to give 125 
mg of the title compound as a white soBd. 
MS(CI.NH3) 564 (MH+) 
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Example 92 

ffl)-Fiperidine-4-carboxv1ic add f2-f4-f3-methvl-g^xt>-2.3-dihvdfD- 
benzolmidazoH-vn-Diperidln-l -vtl-1 -naphthalen-2-v!methyl-2-oxo-ethvn- 

amid? hydrochloride 
5 A. 4-(g-Qffl-2.3^ihydrp-to 

To a mixture of 1.00 g (4.6 mmol) of 4-(2-k0to-1-benzimldazoltnyl)- 
piperidine and 1.00 g (4.6 mmol) of 4-tfimethyjaminopyridine in 20 mL of 
methylene chloride at 0°C was added 80 mL of di-tert-butyl dica/bonateln 80 

10 mL of methylene chloride dropwise over 30 mln. The mixture was allowed to 
warm to room temperature and stirred overnight The mixture was washed 
three times each with 10% HCI, saturated aqueous sodium bicarbonate and 
brine, dried over MgS04 and concentrated. The residue was purified by silica 
get chromatography using an elution gradient of 50% ethyl acetate In hexane 

15 to 100% ethyl acetate to give 1.16 g of 92A. 

B. 4-(3-Methyl-2^xo-2.3^lhy^ 
carfeoxylic add tertHmtyl ester 

To 390 mg(1.2mmoQof 92Aln3mLof DMF was added 47 mg(12 
mmol) of sodium hydride (60% dispersion in mineral oil), followed by 520 mg 
20 (3,7 mmol) of iodomethane and the mixture was stirred for 72 h at room 
temperature. The mixture was diluted with ethyl acetate and filtered. The 
filtrate was washed twice with brine and concentrated to give 400 mg of 92B. 

C. 1 -Methyl-3-plperidin-4-vM .3-dlhydrp-benzoimlda2ol.2-one 
hydrochloride 

25 To 400 mg(1<2mmol)of 92Bh6mLof ethane) was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mixture was concentrated to give 330 mg of 92C as a white solid. 

D. rm-4-r2-r4-r3-Methvi-2^^ 

piperidin-1 >yl}-1 >naphthaian-2-ylmethyi-2-oxo-ethylcarbamoylVplperidine>1 - 
30 carboxvlfc acid tart-butyl ester 

According to General Procedure A, 100 mg (0.37 mmol) of 92C and 

159 mg (037 mmol) of 80A were coupled and the product was purified by 

sDlca gel chromatography using an edition gradient of 100% ethyl acetate to 

4% methanol In ethyl acetate to give 120 mg of 92D. 
35 E. (RVPlperidinM^Tftoyyfte add R*f4-(3-methyH?-ow>"g.3^ihyMro- 

benzolmf dazoM -vn-oiperidin-1 -vll-1 -naphthalfln>2^vlmethvl-2-oxo-ethyB- 

amltfft hydrpfihlPriflfl 
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To 120 mg (0.19 mmol) of 92D in 5 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature far 1 JS h. 
The mixture was diluted with ethanol and concentrated, and the residue was 
crystallized from ethanot/hexane to give 45 mg of the title compound 
5 1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 5 7.78-7,99 

(m, 4H), 7.43-7.78 (m, 35H), 750-759 (m, 05H), 7.01-7.19 (m, 3H), 526-559 
(m f 1H), 4.6W.79 (m, 1H) t 4.41-4.60 (m, 1H), 4.13-4.32 (m, 1H). 
MS (CI, NH3) 540 (MH+) 

Example S3 

10 fR)-g^3-NaDhtha1en-2-vl-2-yfDfr 

dlhydrp-1HHsolndofe-S-cart>Qxy»c add athvfamlde hydrochloride 
A. a.4-D!methvt-benzolc add ethvl ester 

A mixture of 10.00 g (66.6 mmol) of 3,4-dimethylbenzolc add and 3 mL 
of concentrated sulfuric add In 200 mL of ethano! was heated at 50°C for 2 h, 
15 and 65 6 C for 6 h. The mixture was concentrated and the residue was diluted 
with ethyl acetate and washed twice each with brine, saturated aqueous 
sodium bicarbonate, and brine. The solution was dried over MgS04 and 
concentrated to glve12.0 g of 93 A. 

b. 3,4-Bls-brpmpmethyHffiiTgplg acffl gttiyl ester 

20 A nocture of 12.0 g (675 mmol) of 93A, 26.10 g (146.6 mmol) of N- . 

bromosucclnlmjde and 130 mg (0.79 mmol) of 2 t 2 t -azobis(teobutyronttrfle) In 
130 tnL of carbon tetrachloride was heated at reflux for 17 h. After cooling to 
room temperature, the mixture was filtered and concentrated to give 22.0 g of 
93B as a yellow oil. 



Printed from Mimosa 10/13/1997 14:01:34 pag -144- 



WO 9608471 



PCT7IB95/0W10 



-143- 

C 2.3>Dihvdn>1H-iso?ndolB-5-carfaQyy»c add ethvt ester 
To 22,0 g (65.4 mmol) of 93B in 150 mL of benzene was added a 
solution of 7.87 g (73.4 mmol) of benzylamlne and 1527 g (151 mmol) of 
triethylamlne In 50 mL of benzene dropwise over 30mln, and the mixture was 

5 then refluxed for 1 8 h. After standing at room temperature for 24 h, the mixture 
was filtered and the fittrate washed once each saturated aqueous sodium 
bicarbonate and water The solution was dried over MgS04 and concentrated. 
The crude 2-Benzyl-2,3-dihydro-1 H^solndole-5-carboxync acid ethyl ester was 
dissolved In 100 mL of ethanol and 20 mL of water and 2.00 g of 10% 

10 palladium on carbon was added. The mixture was hydrogenated for 18 h at 45 
psi, filtered and concentrated and the residue was purified by silica gel 
chromatography using an etution gradient of 100% ethyl acetate to 10% 
diethytamlne in ethyl acetate to give 220 mg of 93C. 
D. 242-H1 4ert^utoxyrarfaonyl-p1 P ar^ 

15 naphthalerv2-yl-DroDlonvn>2.3^lhydf ^1H^olndole>S-carboxylia acid ethyl 
ester 

According to General Procedure A, 200 mg (1.05 mmol) of 93C and 
446 mg (1.05 mmol) of 80A were coupled to give 460 mg of 93D as a brown 
solid. 

20 E. m>-2424(1-tert-Butoxvcarbon^ 

naDhthalsn>2^-DronlonylVg^[hvdro-1H-lso!ndol^5> 

caftpxytic acid 

To 410 mg (0.68 mmol) of 93D in 50 mL of ethanol containing 1 .05 mL 
of 2N NapH was stirred overnight at room temperature. The mixture was 
25 concentrated and the residue partitioned between chloroform and 10% HO. 
The layers were separated and the aqueous portion was extracted twice with 
chloroform. The combined organics were concentrated to give 350 mg of 
93E. 

F. 442-f5-EthvicarfaamPvM .^dihvdro-fsolndol-2-viV1 -naphthalan^- 
30 vlmethvr>2K)Xo-ethvlcarbamovnH)iDeridin^1-carboxvltc acid terfrbutyl ester 

According to General Procedure K 350 mg (0.61 mmol) of 93E and 50 
(0.61 mmol) of ethyiamlne hydrochloride were coupled and the product 
was purified by silica gel chromatography using a gradient of 100% ethyl 
acetate to 4% methanol in ethyl acetate to give 40 mg of 93P. 
35 G. (R)^3-Naphthpten-^yl"2Hfplpartdlnfi-4^r^nyl)^mlnQ)" 

P ro P lonylU2.^lhvdrcv1H^solndole^^rboxyliG acid athvtamida 
hydrochloride 
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To 40 mg (0.07 mrnol) of 93F in 5 mL of ethanol was added 2 mi. of 
concentrated HCi v and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and the residue crystallized from ethanol/hexane to 
give 16 mg of the title compound as a white soBd. 
5 1 H NMH (CD30D, 250MHz) (mixture of rotamerc) (partial) 5 8.63 (d, 

1H), 771-7.90 (m, 6H), 7.39-7.65 (m, 4H), 5.01-5.20 (m, 2H). 4.67-4.93 (q, 2H), 
4.48-4.59 (m, 1H). 
MS(a,NH3) 499 (MH+) 

Example 94 

10 fRV1-Methvl>Dlperidine-4*carboxvlic acid f1-naphthalen-2->vlmethvl-2-oxo-g-(4> 
f2-Dhenyl-benzoimldazol-1-vlVp|peridin-1>vl1-ethvt\-amidfl hydrochloride 

A. (R)'VM9thyl-plperidlnM^art?oyvlfe add (1-naphthal9i>2'ylmethyH 

2-oxo-g-r4-{2^henvf-benzofmldaznl-1-vl^^ 

hydrochloride 

15 To 40 mg (0.06 mmoQ of 82B In 4 mL of methanol was added 40 mL 

(0.64 mrnol) of acetic acid, 0.16 mL (0.16 mrnol) of 1M sodium 
cyanoborohydride in THF, 12 mL (0.15 mrnol) of formaldehyde and 40 mg of 
3A molecular sieves and the mixture was stirred for 72 h at room temperature. 
The mixture was concentrated and the residue dissolved in ethyl acetate, 

20 washed twice with 2N NaOH and once with brine, dried over MgS04 and 
concentrated. The solid was recrystallized from ethanol/hexane to give 24 mg 
of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 5 7.61-7.98 
(m, 4H). 7.40-7.76 (m, 10H) f 7.27-7.39 (m, 2H), 524-5.38 (m, 1H), 2.37 (s, 3H). 

25 MS(Cl f NH3) 600 (MH+) 

Example 95 

(RV2-Amtno-N-f1-beriz\^2K)X&^^^^ • 
1-vn-ethviVlsobutvramida hydmchlnriria 
A. (RV2^24ert-Butoxvcarbonvlam<no-g-mathvl- D ropion 

30 phenyl-pmplpnlfi add 

To a mixture of 500 mg (3.03 mrnol) of [^phenylalanine and 910 mg 
(3.03 mrnol) of 33A In 10 mL of water and 40 mL of dioxane was added 1 26 
mL (9.08 mrnol) of trfethylamine and the mixture was stirred at room 
temperature for 30 min., and then heated at 30°C for 16 h. The mixture was 

35 diluted with chloroform and the aqueous portion acidified to pH 4 with acetic 
acid. The layers were separated and the organic phase was washed three 
times with brine, dried over MgS04 and concentrated to give 488 mg of 95A. 
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B. fflM1^1-Benzvl-2-oxo-244-(2^ 
1-vn-emvtcarbflmQyf)-1-methvl-ethvfVcarfaamtc acid tert-butyl ester 

According to General Procedure A, 76 mg (022 mmol) of 95A and 60 
mg (022 mmol) of 50D were coupled and the product was purified by silica gel 
5 chromatography (7525 v/v ethyl acetate:hexanes) to give 120 mg of 95B. 

C. ffi^2-Amlnc>N41-benzvl-2^xo.2^^^^^ 

plperidtn-VYn^thy|}-feobvrtyrqmMfi hvcfrpchforirift 

To 120 mg (020 mmol) of 95B in 5 mL of ethanol was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 40 min. 
10 The mixture was diluted with ethanol and concentrated and the residue was 
crystallized from methanol/hexanes to give 65 mg of the title compound as a 
white solid. 

1 H NMR (CDaOD, 300MHz) (mixture of rotamers) (partial) 8 824 (d. 
0.5H), 7.64-7.90 (m, 8-5H), 721-7 A3 (m, 5H), 5.17-627 (m, 0.33H), 5.02-5.09 
15 (m, 0.67H), 4.18-426 (m, 0.33H), 3.94-4.06 (m, 0.67H), 1.71 (s f 2H) f 156 (e, 
3H), 1.48 (8, 1H). 
MS(CI, NH3) 510 (MH+) 

Example 96 

fflV2-Am1m>-N42-f2^ethYl-1H^ndot^^ 
20 ethyrHsobirtyramlde hydrochloride 

A. fRV2-f24ert-BtJtoxvcarbonylamin(v2-methyt.Dropion^ 

melhyHHHnM^yfrprppipnfc field 

To a mixture of 1 g of D-2-Methyi tryptophan (4.6 mmol) and 151 g (5 
mmol) of 33A in 92 mL of water and 57 mL of dioxane was added 1.4 mL (10 

25 mmol) of trtethylamine and the mixture was stirred at room temperature for 16 
h. The mixture was diluted with chloroform and the aqueous portion acidified 
to pH 4 with acetic acid. The layers were separated and the organic phase * 
was washed three times with brine, dried over MgS04 and concentrated to 
give 1.9 g of 96A. 1h NMR (CDCI3, 250 MHz) (partial); 8 2.4 (s, 3H), 32 (dd, 

30 2H), 4.6 (m,1H), 65 (m, 2H), 7.18 (m, 1H), 7-35 (bd/IH), 7.45 (m,1H) 
MS (CI, NH3) 404 (MH + ) 

B. <RH1-MethvM42-(2^ethvMH^^^ 

c^pnyl)^thyte^te pom frm-butyl esteL 

According to General Procedure A, 250 mg (0.62 mmol) of 98A was 
35 coupled to 109 mg (0.68 mmol) of 4-phenytpiperfdtne and the product was 
purified by silica gel chromatography (2% MeOH-CH2d2) to give 140 mg of 
86B as a brown 03. 
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carbonyQ-ethylHsobirtyramWQ hyclmehlofldgi 

To 140 mg of 96B in 4 mL of ethanol was added 2 mL of concentrated * 
HC! and the mixture was stirred at room temperature for 4 h. The mixture was 
5 concentrated to give B5 mg of the title compound after activated charcoal 
treatment and trituration of the pink solid with ether. 1 H NMR (CD3OD, 
250MHz) (partial) (mixture of rotamers): 6 1 .65 (6H), 2.35(s,3H)3.8 (bd, 1H), 
4.45 (bd,1H), 5.7 (m,lH), 6.8 (d, 2H). MS (CI, NH3) 447 (MH+) 

Example 97 

10 <R)-2-Amino-N-ri -f4-benzvl D lPBrfdlne-1 -car bonyn^f 1 H-Jndol-3-yn-flthyl}- 

bobutyramldg hydrochloride 

A. (RW14l44>Benzvl-DlDerid1nft-1w;arfaon^2Wimndd-9-y>)> 
ethylmrfaamoyn-1-methyt^thytycarfaqmlc acid tert-butyt ester, 

According to General Procedure A, 122 mg (0.03 mmd) of 4C was 
15 coupled to 50 mg (0.028 mmol) of 4-benzylpiperidine and the product was 
purified by silica gel chromatography (2% MBOH-CH2O2) to give 145 mg of 
96A as a brown ofl. 1 H NMR (CD3OD, 250MHz) (partial): 6 1.4 H (15H), 3.1 (t, 
2H), 3.55 (bd, 1H), 45 (bd, 1H), 7.45 (d, 1H). 7.6 (d,1H). MS (CI, NH3) 547 
(MH+). 

20 B. fRl2-Amlno-N^1-tt-benzvl-DtTO^ 

etfryfH^tortyramlde hydreriblflrtdft 

To 135 mgof 96A in 3 mL of ethanol was added 1 mL of concentrated 
HCI and the mixture was 6t)rred at room temperature for 4 h. The mixture was 
concentrated to give 65 mg of the title compound. 1 H NMR (CD3OD, 250MHz) 
25 (partial): 5 1.6 H (6H), 3.7 (bd, 1H), 4.3 (bd, 1H). 5.1 (m, 1H). 7 A (d f 1H), 7.55 
(d f 1H). MS(CI,NHa) 447 (MH+). 

Example 98 

ffll-2-Amino-N42-/imndol-3^f4-phenfo^ 

hydrechoride 

30 A.1414RWimnrfol^YlmeHTv1lg^x^ 

ethylcarbamoy1}-1 -methyl-^thyf )-carbamtc acid tert-butyl ester 

Using General Procedure A, 4~phenylplperidine (150 mg, 0.93 mmol) was 

coupled with 4C (362 mg, 0.93 mmol) and the product was purified on silica gel using • 

a gradient of 50% EtOAc/hexanes to 75% EtOAc/hexanes to give 530 mg of a white 
35 solid. 1H NMR (CDCB, 250 MHz) (mixture of rotamers): S 8.16 (s, 1 H), 6.05 (s, 1 H), » 

7.78 (d, 1 H), 7.64 (d, 1 H), 725 (m, 1 H) f 725 (m, 14 H), 6,80 (d, 2 H), 526 (m f 2 H). 

5.0 (bs, 2 H), 452 (m. 2 H),4.35 (m. 2 H), 3.18 (m, 4 H), 2.4 (m, 4 H), 1.68 (s, 6 H), 158 

(s f 3 H), 155 (s, 3 H), 1.50 (s, 18 H); MS (CI, NH3): 534 (MH+). 
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B. mi.2-Amino-N.R >.H H.lndol.3-vlW4.nhenylplparirflnfl.1 -cflreorwn-athyn. 
isobutvrflmlde hydrochorida 

The product from step A (514 mg) was deprotected according to General 
Procedure C to give 430 mg of the title compound as a white solid. 1 H NMR (CD3OD, 
5 250 MHz): 8 7.55 (m, 1 H), 732 (m, 1 H), 7.05 (m, 7H, 6.75 (d, * H), 5.18 (m, 1 H), 5.18 
(m, 1 H), 4.45 (m, 1 H), 3.85 (m, 1 H), 3.12 (m, 2 H). 2.4 (m. 2 H), 1.55 (s, 12 H), 1.4 (a, 3 
H); MS (CI, NH3): 434 (MH+). 

Example 99 

fflV2-Amlno-N-i2-f5-fluoro-1H-lndol -3-y^ 
10 IsobirtvramldB hydrochorida 

A. M-n-fflM5-fltioro-lH-lndo l-3-ylmefflyl)^ 
ethylcartianioylV1-fnettw>-flttiy»^arbamtc acid tert-bulvl ester 

Using General Procedure A, 4-phenylpipen'dine (20 mg, 0.123 mmol) was 
coupled with 33B (50 mg, 0.123 mmol) and the product was purified on silica gel 
15 using a gradient of 75% EtOAc/hexanes to 1 00% EtOAc to give 60 mg of 99A as a 
white solid. 1 H NMR (CDCI3, 250 MHz): 6 8.55 (m, 1 H), 7.45 (m, 6 H), 7.0 (m, 1 H), 
6.9 (d, 1 H), 5.3 (m, 1 H), 5.1 (m, 1 H), 4.7 (m, 1 H), 3.78 (d, 1 H), 3.2 (m, 2 H), 2JS (m. 2 
H), 1.55 (8. 3 H), 1.50 (8, 9 H), 1.35 (s, 3 H); MS (CI, NH3): 552 (MH+). 

B. {R)»g-AmlrwvN.fg-{j^fluot»-1H-indol.3-yn^^ 
20 ethytyisobutvramMft hyrimnhnrida 

The product from 99 A, (60 mg), was deprotected according to General 
Procedure C to give 50 mg of the hydrochloride salt of the title compound as a white 
solid. 

1 H NMR (d4-MeOH, 300 MHz): 6 7.25 (m, 7 H), 6.B5 (m, 2 H), 52 (rn, 1 H), 4.5 
25 (m, 1 H), 3.9 (d, 1 H), 3.1 (m, 1 H), 2.94 (t. 1 H), 2.5 (m. 2 H), 1.59 (a, 12 H), 1.45 (a, 3 
H); MS (a. NH3): 452 (MH+). 

Example 100 

<Rl2.Amlrtty^r2.benzylsuterrvM^ 

Isoburvramlde hydrochtorlde 
30 A f 1 -fRUBen7yl«jtfany1mBmv1-g^xo-2^^ 

carbamlc add tart-butyl ester. 

According to General Procedure A, 400 mg (1 28 mmol) of N-t-BOC-S- 
benzyl-D-cysteine and 206 mg (128 mmol) of 4-phenylpiperidlne were 
coupled and the product purified by silica gel chromatography (9:1 vAs 
35 CHCis/MeOH) to afford 572 mg of 100A. 

1 H NMR (CDCI3 .250 MHz) 5757-7.13 (m, 10H), 5.49 (dd, 1H), 451 (dd, 
1H), 4.73 (d, 1H), 3.91-3.71 (m, 3H), 3.14-2.92 (m, 1H), 2.80-Z65 (m, 4H), 1.91- . 
153 (m, 4H), 146 (8, 8H). MS (CI, NH3) 456 (MH*) 
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B. fRW2-Amlno-3-benzvtsulfanvt-1-f4-DhQny»-piparidin-1-vn-Dropan-1- 

pne. 

According to General Procedure B, 514 mg (1.13 mmole) of the product 
from 100A was deprotected to afford 445 mg of 100B. 
5 1 HNMR (CD3OD 250 MHz) 8 7.44-7.14 (m, 10H), 4.60 (d, 1H), 4.48 (dd, 

1H), 3.89 (d, 1H), 3.87 (s, 1H), 3.68-3.63 (m, 1H), 321-3.01 {m, 1H), 2.96-2.73 
(m, 4H), 1.88-1.73 (m, 2H), 1.67-1.34 (m. 2H). MS (CI, NH3) 355 (MH+) 

C. f1-f1.fR^Ben7vlsutfanvlm6thvl-2-oxo-2-f4-priBnvl-DlDeridln-1-yt\. 
Bthvlcarbamovn-l^nsttivl-etfivn-carfaamlc add tert-bntvl ester. 

10 According to General Procedure A, 78 mg (0.38 rrtmol) of N-t-Boc-a- 
methylalanine and 150 mg (0.38 mmol) of 100B were coupled and the product 
purified by silica gel chromatography (19:1 vAr CHCt3/MeOH) to afford 212 mg 
of 100C. 

NMR (COQ3 250 MHz) 87.37-7.04 (m, 10H), 5.06 (dd, 1H), 4.96 (8, 
15 1 H), 4.70 (d. 1 H), 3.85-3.69 (m, 3H), 3.1 1-2.88 (m, 1 H), 2.85-2.77 (m, 1 H), 2.74- 
2.58 (m, 3H), 1.89-1.74 (m. 3H), 1.63-1.54 (m, 2H). 1.50 (s, 3H), 1.49 (8, 3H), 
1.42 (s, 9H). MS (CI, NH3) 540 (MH*) 

D. ( Rl.2-AnMna-N.f1 .benzvlsulfanvltnethvt.2-oxo.2^4.phanvUnlDeridltv1-v1\. 

gthyfrteobtiyramMe hydrpcbladdA 
20 The product from 100C (153 mg, 0J28 mmoQ was dissolved In 4 mL of 
elhanol and 2 mL of concentrated HC1 were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped SX with 
MeOH and 2X with methylene chloride to give 124 mg of the title compound as 
a white solid 

25 1 H NMR (CO3PD 250 MHz) 6 7.37-7.19 (m, 10H), 4.97-4.95 (m, 2H), 

4.S8 (d. 1H), 3.81-3.78 (m, 3H), 3.12-3.01 (m, 1H), 2.86-2.66 (m, 4H), 132-1.74 
(m, 2H), 1 .63 (s, 3H), 1.60 (d, 3H). MS (CI, NH3) 440 (MH*) 

Example 101 

mV2-Amino-N44-Dhenv»-1 -<4-phflnvl-p»PBridina-1 -carbonvn-butyn- 

30 tsQbMtyramide hydrochloride 

A. (1 -Mettwl-1 -T4-Dh envl-1 44-ohanvl.plpar1dlna-1 -carfaonvlV- 

p"lylffflrpampyr>ethytr^rbflmlc arid ten-puty) ester 

The. product from 62D (116 mg, 0.307 mmol) was coupled to 4- 
phenylplperidlne (49 mg, 0.307 mmol ) using General Procedure A to give 
35 135mg of 101 A as an oil. MS (CI, NH3): 522 (MH+). 

B. mV2-AmlnivN-l4-Pherwl-1-f4-DhBn^lparidlne-1-<arbonvlUiutvn- 
Isobutyramlda hydrochloride. 
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The product from 101 A (109 mg, 0209 mmol) was deprotected 
according to General Procedure C and the product was purified on silica gel 
(chromatatron) using a gradient of 0% MeOH/ CH2CI2 to 100% MeOH. The 
product was concentrated In vacuo, dissolved In 5 mL of MeOH, and 0.2mL of 
5 0.98 N HCI were added. The solution was stirred at room temperature for 30 
min. v concentrated, azeotroped 3X with methanol, 2X with methylene chloride 
and dried to give 63 mg of the title compound as a white foam. 

1H NMR (d4-MeOH, 300MHz) ( partial ) 6 7.2(m, 10H), 4.6(rn, 1H), 
4.05^.1^, 3.19(m t 1H), 2J8(m, 4H); MS (CI, NH3): 422 (MH*). - 
10 Example 102 

(Rl-g-Amlro-N^-benzylQyy-^^^ 

Isofrutyramlde hytirpchlorfcfc 

A. (RHHI-Ppn^Pxymethyhg-oxo-Z^phPnyhplPQiidlrvl-Yl)" 

ethylcaThamoyn-1*me1hyl-ethylVcart)amto acid tert-butyl ester. 
15 According to General Procedure A, 4-phenylpiperidine (237 mg, 1.47 

mmol ) was coupled with 559 mg (1.47 mmol ) of the product from Example 3. 
Purification on silica gel using a gracfient of 0% MeOH/ CH2CI2 to 1% MeOH/ 
CH2CI2 gave 500 mg of an oil. MS (CI, NH3): 524 (MH+). 

B. mVg-Amlno-N424)en7vloxy>W4-phenvt-PiDeridinft-1-carfaonvtV 
20 ethvn-lsobutyramlde hydrochloride. 

The product from 102A (480 mg, 0.917 mmol) was dissolved In 12 mL 
of ethano! and 6 mL of concentrated HCI were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give 369 mg of the title compound as 
25 a white foam. 

1H NMR (d4-MeOH, 300 MHz):& 7.25(m, 9H) f 7.05(d, 1H), 5.15ft 1H), 
4.6(bd, 1H), 3.75(01, 2H), 3.18(m, 1H), 2.8(m, 2H), 1.6(m, 11H); MS (CI, NH3): 
424 (MH+). 

Example 103 

30 (R)-frAmln^NH2^enwft^^ 

ethyltisc^ulVmmidQ hyrinKhlQTftte, 
A. (RHfrPenraWthiophfin^^ 
PthYlKatbamte apM ten-butyl pgter. 

According to General Procedure A, 534 mg of (R)-3-Benzo[b)thlophep-3- 
35 yl-2-te rt-butoxycarbonytamlno-proplonic acid was coaled with 4- 
phenyiplperldine (268 mg) to give 700 mg of 103 A as a colorless foam. 
MS (CI. NH3):465(MH+). 



Printed from Mimosa 10/13/1997 14:01:34 page -151- 



WO 96/38471 



PCT/IB95/00410 



-150- 

B. (m-2-Amino-3-benzorb1thlopherv3-vM-^ 
proparvl-one. 

The poduct from Example 103 A, (740 mg,1 .59 mmol ) was dissolved In 
12 mL of ethanol and .6 mL of concentrated HCI were added and the mixture 
5 stirred at room temperature for 4 h. The mixture was concentrated, azeotroped 
3X with MeOH and 2X With methylene chloride to give 528 mg of 103B as a - 
white solid. MS (CI, NH3): 365 (MH+), 

C. {1-f2-BenzofbTthlophen-3-YM-/4^he 
fithylcflrbamoyr}-1-methyl-^vlWmrfaamic acid tert-butyl eater 

10 Using General Procedure A, N+BOC-a-methylalanlne (118 mg, 0581 

mmol) was coupled with the product from 103B (233 mg, 0581 mmol) to give 
100 mg of 103C as an dl. 

MS (Q f NH3): 550 (MH+). 

D. fRl-8-Amlnp-N-r?-faPn?ofc^ 

15 cartx^nylHthylHgohutyramidB hydmshlorMe. 

The product from 103C (95 mg, 0.173 mmol ) was dissolved in 4 mL of 
ethanol and 2 mL of concentrated HCI were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give the title compound as a tight- 
20 yellow 6oDd (67 mg ). 

1H NMR (CD3OD, 300 MHz) (partial) 5 7.9(m, 2H), 7.41(m, 3H), 7.19(m, 
4H), 6.9(d, 1H), 5.35(m, 1H), 455(m, 1H), 3.9(W, 1H), 3.45(m, 1H), 2.95(m, 1H), 
2.65{bt, 1 H), 2>49(m, 2H); MS (a. NH3 ): 450 (MH+). 

Example 104 

25 fRVPlperidlnM-carboxytte add fS-naphthg»en-1-yl-H4-(phgnyhprpplpnyh 
amlnoVpipericnne*1-carbpnvf1'e1hvn-flmlde hydrochloride 

a. (RH-fg-NaphthalerH-yHWpheny^ 
cflffaonyltethylcarterroy^ gold ten-butyl ester- 

According to the method outlined In General Procedure A (substituting 
30 DMF for solvent in place of CH2CI2), 54 mg (023 mmol) of 4-(N- 

proplonyianllino)-plperidtne and 99 mg (023 mmol) of 78 A were coupled to 
give 165 mg of 104A as a pale yellow oil. 

1H NMR (CDCI3, 250MHz, partial) 6 825-821 (m, 1H) f 7.74-7.71 (m, 
1H), 750-7.08 (m, 7H), 6.92-6.69 (m, 3H), 520-5.12 (m. 1H), 4.50-4-32 (m, 2H), 
35 4.18-4.02 (m, 2H), 3.09-2.85 (m, 2H), 2.72-2.60 (m, 2H), 2.30-2.08 (m, 2H), 
1.82-1.73 (m, 2H), 1.41 (s, 9H), 0.92-0.84 (m, 3H). 
MS (CI, NH3) 641 (MH+) 
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B. fRVPIperidine-4-carfaoxylic add f2-naphthal6rM-vH44>fDhenvl- 
propionvt-amlno^iperidine'l^rbonv^thvlVamide hydrochloride 

165 mg (053 mmol) of 104 A was treated with 2 mL of HCI-saturated 
dloxane for 17 hours. Concentration in vacuo, followed by three 
5 concentrations from 1:5 MeOH-toluene provided 108 mg of the title compound 
as a white solid. 

1 H NMR (CD3OD, 250MHz, partial) 6 8.13-8.08 (m, 1H), 7.BB-6.85 (m, 
11H), 557-5.19 (m, 1H), 1.88-1.80 (m. 2H) f 0.93-0.88 (m, 3H). 
MS (CI, NH3) 541 (MH+) 
10 Example 105 

(R)-2-Amlno-N-r2-na phthalen-1 -yt-1 ^4-phfinvl-plp8iidin6-1 -carbonytWrthyl}- 
Isobutyramlde hydrochloride 
A. (R)-f 1 -MethyM -r2-naphthalen-1-vl>1-r4-Dhenvl-Diperidin&-1> 
carfaonvn^thylcarfaampyfl^thvfWsaroainfc acid tart-butyl ester 
15 According to the method outlined in General Procedure A (substituting 

DMF for solvent In place of CH2CI2), 88 mg (0.55 mmol) of 4-phenylplperfcfine 
and 219 mg (0.55 mmol) of 64A were coupled and the resulting product was 
purified by silica gel chromatography (2:1 to 1:1 to 1:2 hexane-EtOAc) to give 
183 mg of 105A as a white solid. 
20 1 H NMR (CDCfe, 250MHz) 5 8.46-8.40 (m ( 1H), 7.84-7.75 (m, 2H), 

7.65-7.59 (m, tH), 7.51-7.14 (m ( 7H). 6.83*6.82 (m, 1H) f 5.52-5.47 (m, 1H), 5.05 
(br s, 1H), 4.65-4.53 (m, 1H), 3.86-3.75 (m, 1H), 3.34-3.08 (m, 2H), 2.71-2.63 
(rn, 1H) t 2.46-2.18 (m, 2H). 1.91-1.63 (m, 2H), 1.58 (s, 3H), 1.53 (s, 3H), 1.48 (s, 
9H), 159-156 (m, 2H), 0.8MJ.75 (m, 1H). 
25 MS (CI, NK3) 544 (MH+) 

B. rRVg-Amtn^N-rg-nflphthaten>1-vWW^Dheny1-p|peridlnft-1> 
carbon^VethvMsQbiitvramlde hydrochloride. 
.120 mg (052 mmol) of 105A was treated with 2 mL of HCt-salurated 
dioxane for 17 hours. Concentration In vacuo, followed by three 
30 concentrations from 1:5 MeOH-toluene provided 60 mg of the title compound 
as a white solid. 

1H NMR (CD3OD/25OMHZ, partial) 6 854-8.12 (m, 1H), 7.91-7.83 (m, 
2H), 7.57-7.40 (m, 3H), 756-7.10 (m, 5H), 6.81 (d, J=75, 1H), 5.42-5.38 (m, 
1H), 4.48-4.40 (m, 1H), 3.68-3.48 (m, 2H), 2.89-2.78 (m, 1H), 2.48-239 (m, 2H), 
35 1 .83 (S, 6H) ( 0.98-0.91 (m, 1H), 0.71-054 (m, 1H). 
MS(CI,NH3)444(MH+) 
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Example 106 

{m.g.Am1nryN^1-naphthaten-1^ 

ethvn-lsobiityramldB hvdrochtoride 
A. 4-PhenQXV-piDer>dine-1-carbQxy«c acid tert-butvl ester . 
S To a solution of 403 rng (2.0 mmol) of N-terH>utoxycarbonyM» 

hydroxypiperidine, 188 mg (2,0 mmol) of phenol, and 525 mg (2.0 mmol) of 
triphenylphosphlne In 50 mL of THF was added 0.315 mL of 
diethylazodicartoxyiate. The resulting solution was stirred at room 
temperature for 2 days. Concentration In vacuo and purification via silica gel 
10 chromatography (10:1 hexane-EtOAc) provided 366 mg of the title compound 
as a colorless oil* 

1 H NMR (CDCI3 250MHz) 5 7.31-7.21 (rn, 2H), 6.97-6.83 (m, 3H), 4.49-444 
(m, 1H), a75-3.66 (m, 2H), 3.38-3.30 (m, 2H), 2.05-1.91 (m, 2H), 1.8M.72 (m. 
2H), 1.47 (s, 9H). MS (CI, NH3) 278 (MH+) 

15 b. 4-phenoxyplperitilne 

355 mg (1.28 mmol) of 106 A was treated with 5 mi. of HCI-saturated 
dioxane for 16 hours. Concentration In vacuo, followed by trituration with ether 
provided 196 mg of 106B compound as a white solid. 1 H NMR (CD3OD 
250MHz) S 7.31-7.26 (m, 2H) f 7.00-6.93 (m, 3H), 4.72-4.68 (m, 1H), 3.43-3.35 

20 (m, 2H), &25-3.17 (m, 2H), 2.19-2.10 (m r 2H) ? 2.07-3.99 (m, 2H). MS (CI, NH3) 
178 (MH+) 

c. (RH1-Methyl-H1^aptrtt^ 
pfeeriffin-Vyn^ylpftTfrfimoy^ art) terttmtyl ester 

According to the method outlined In General Procedure A (substituting 

25 DMF for solvent in place of CHfeCte), 57 mg (0.32 mmol) of 106B and 117 mg 
(0.29 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (1 :1 hexane-EtOAc) to give 126 mg of the title 
compound as a white solid. 1 H NMR (CDQ3 250MHz) 8 8.46-8.37 (m, 1H), 
7.87-7.76 (m, 2H), 7.63-7.59 (m, 1H), 7.53-7.48 (m, 1H), 7.41-7.17 (m, 4H), 

30 6.93-6.89 (m, 1 H) t 6.76-6.69 (m, 2H). 5.36-5.35 (m ( 1H). 4.99 (br e, 1H), 3,76- 
3.72 (m, 2H) t 1.64 (s, 3H), 152 (s, 3H), 1.47 (s f 9H). 
MS(CJ F NH3)560(MH+) . 

D-g-Amin^^1-naphthalBn-1-ylmathy1-2-oxo-2-(4-phBnoxv-olperi^ 
l^)^thyn-lsobutyram1de 

35 To 135 mg of 106C in 2 mL of ethane! was added 2 mL of concentrated 
Hd and the mixture was stirred at room temperature for 2 h. The mixture was 
concentrated, azeotroped with acetonftrtle, triturated with ether, filtered, and 
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dried to give 57 mg of the title compound as a white solid. MS (CI, NH3) 460 
(MH+) 

Example 107 

(m-2-Am1no-N41WlH-lndol^-d^^ 
5 yiyethylMsobutyramfde hydrochloride 

A. 4-PhB^ammo-Diperidine-l^arboxync add tert-butvl ester 

153 g (7.66 mmol) of BOC-piperidone and 13.4 g (77 mmol) of sodium 
sulfate in 28 mL acetic acid were treated with 0.78 mL (8.6 mmol) of aniline. 
After 10 min, 82 g (39 mmol) of sodium triacetoxyborohydride was added. 

10 After 45 rrdn, the solution was poured onto ice, and neutralized by portionwlse 
addition of solid sodium bicarbonate (ca. 45 g). The resulting solution was 
extracted wHh five portions of CHCI3; the organlcs were washed with brine, 
dried over MgS04, filtered, concentrated, and purified via flash 
chromatography (10:1 to 5:1 to 2:1 hexane-EtOAc) to provide 1.703 g of the title 

15 compound as a white solid. 

1H NMR (CDCfe, 250MHz) 5 7.19-7.13 (m, 2H) t 6.73-658 (m, 3H), 4.11- 
4.02 (m, 2H), 352-3.40 (m, 2H), 2.98-250 (m, 2H), 2.10-2.02 (m, 2H), 1.48 (s, 
9H), 1.42-128 (m.2H). 

B. Phsnvhpiwriffln^yHamlnft 

20 124 mg (0.45 mmol) of 107A was treated with 3 mL of HCl-saturated 

dioxane for 15 hours. Concentration In vacuo, followed by three 
concentrations from 1:5 MeOH-toluene provided 105 mg of the title compound 
as a white solid. . . 

1H NMR (CD3OD, 250MHz) 8 7.68-752 (m. 5H), 3.87-3.86 (m, 1H), 

25 a 62-3.50 (m, 2H) V 3.16-3.05 (m, 2H), 2.30-222 (m, 2H) f 2.15-1.98 (m, 2H). 
MS (CI, NH3)177(MH+) 

c.fHHiHMndo^ylmQtt^ 
ethvlcartampyn-1-mp^ acid terttwtvl ester 

According to the method outlined In General Procedure A (substituting 
30 DMF for solvent in place of CH2CI2), 100 mg (0.40 mmol) of 107B and 134 mg 
(0.36 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (0-2% MeOH in CHCI3) to give 205 mg of 107C as 
a white solid. 

1H NMR (CDCfe, 250MHz, partial) 5 822-8.14 (m, 1H), 7.71*7.60 (m, 
35 1H), 7.39-7J6 (m, 7H), 6.60-6.52 (m, 1H), 652-6.44 (m, 2H), B27-5.19 (m, 1H), 
4.93 (br s, 1H), 4.38-424 (m, 1H), 352-3.47 (m, 1H), 350-3.0B (m, 3H), 2.68- 
2.50 (m, 1H), 152 (S, 3H), 150 (s, 3H), 1.46 (2, 9H). 
MS (CI, NH3)548(MH+) 
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D. 2-Amfno-N-f 1 ~/1 H-fndo^3-ylmethvl)^-QXO*2>(4-ph 9nylamlno- 
piDeridfn-1>ylWethytMsobutvramlde 

197 mg (0.36 mmoJ) of 107C was treated with 2 mL of HCI-saturated 
dioxane for 15 hours. Concentration in vacuo, followed by three 
5 concentrations from 1 :5 MeOH-toluene provided 1 41 mg of the title compound 
as a white sofld. 

1 H NMR (CD30D, 250MHz. partial) 8 7-52-7.30 (m, 8H), 7.15-6.97 <m, 
4H), 553-5.12 (m, 1H), 4.60-452 (m, 1H) ( 4.00-3.82 (m f 1H) f 324-3.12 (m. 2H) f 
1.59 (s,3H), 1.48 (s,3H). 
10 MS(a ( NH3)448(MH+) 
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CLAIMS 
1. A compound of the formula: 



5 




wherein 

Z Is -OOCR^^LCOANR 4 ^; 
LlsNR 6 f OorCH2; 

W Is hydrogen or In combination with X is a benzo fusion in which W and 
15 X are finked to form a phenyl ring optionally substituted with one to three 
substituerrts Independently selected from R 3 * T-R 3 ** and R 12 ; 

Y is hydrogen, C1-C6 altcyl. C4-C10 cycloalkyl, aryl-K-, phenyt-(Ci-Ce 
aikyt)-K- or thieny>-(Ci*C6 alkyl)-K-, each ring optionally substituted with one to 
three substituerrts Independently selected from R 3 * R 3b and R 12 f wherein K Is 
20 abom^O.SpJm^orNRZa. 
XlsOR2,R& m 




or X In combination with W is a benzofusion in which W and X are linked to 
35 form a phenyl ring optionally substituted with one to three substituerrts 
independently selected from R 3a ,«T-R 3b andR , 

R 1 is C1-C10 aJkyl, aryl, aryl (Ci-Ce elkyl) and C3-C7 cycloalkyl (CvCe 
alkyl) or C1-C5 alkyl-Kl-Ci-C5 alkyl. aryl (C0-C5 alky1)-KMCi-C5 alkyt), 
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(C3-C7) cyctoalkyltCi-Csalkyl^K^-tCi-Cs alkyl) where K 1 Is 0, S(0) m> 
N(R 2 )C<0), CCOJNfR 2 ), 00(0), C(0)0, -CR^CR 2 - or -GsC- where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
substituted by 1-5 halogens, SfOJmR 23 , 1 to 3 of OR 2 * or qoJOR 2 * and the 
5 aryl groups may be further substituted Independently by phenyl, phenoxy, 
arylaJkyloxy, halophenyl, 1 to 3 of Ci-Cg aJkyl, 1 to 3 of halogen, 1 to 2 of OR 2 
methylenedioxy, S(0)mR 2 , 1 to 2 of CF3, OCF3, nitro, NfR 2 )^ 2 ), 
N(R 2 )C(0)(R 2 ), CfOJOR 2 , C(0)N(R 2 )(R2), S02N{R 2 )(R 2 ), Nfl^SCfc aiyl or 
N(R 2 )S02R^"i 

10 R 20 is hydrogen, C-\-Cq alkyl, C3-C7 cydoalkyt, and may be Joined with 
R*l to form a C3-C8 ring optionally inciuding oxygen, sulfur or NR 2 * ; 

R 2 is hydrogen, Ci-C$ alkyl, C3-C7 cyc(oaJkyl; Ci~Cq hatogerrtated 

alkyl; 

R 28 Is hydrogen or C1-C6 alkyl; 
15 R2b i s hydrogen C1-C8 alkyl, Ci-Ce halogenated alkyl, C3-C8 

cycloaDcyl, alkytaryl or aryl; 

R3a Is H, F, d, Br, I, OCF3, OCF2H, CH3, OCH3 or CF3; 
R12 is H, F. Q, Br, I. OCF3, OCF2H, CH3, OCH3 or CF3; 
- -T ts a bond or Is phenyl or a 5 or 6-membered heterocycte containing 1~ 
20 3 hetero atoms selected independently from nitrogen, sulfur or oxygen, each 
optionally substituted Independently with one to three substituents selected 
from F, a, Br. I, CH3, OCH3, OCF3 and CF3; 

R3b is hydrogen, CONR8r9 S02NR b R9 COOH, COO(Ci«C6)alkyI f 
NR2S02R 9 , NR2CONR8R9, NR2S02NR8r9, MAJORS Imidazolyl, thlazolyl 
25 ortetrazolyi; 

R 4 and R 5 are Independently hydrogen, Ci-Ce alkyl, substituted Ci-Ce 
alkyl where the substituents Independently may be 1 to 5 halo v 1 to 3 hydroxy, 
1 to 3 C1-C1 0 alkanoylaxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, 2-fuiyl, Ci- 
Ce alkoxycarbonyl, S(0)m(Ci-C6 alkyl); or R* and R 5 can be taken together to 
30 foim -(CH2)rLa(CH2)s- where La Is C^R 2 )^ S(0) m or NfR 2 ), r and 6 are 
independently 1 to 3 and R 2 is as defined above; 

R 6 is hydrogen or C1 -Cfi alkyl, and may be Joined with R 20 to form a C3- 
C8 ring; 

r50 is 4-morpho!ino t 4^1-methylpiperazinyl), C3-C7 cyctoalkyl or C1- 
35 C6 alkyl each optionally substituted with one to three substituents Individually 
selected from F, OH, OCH3, OCF3, CF3 and C3-C7 cycloalkyl; 
Mis «C(0)-or-S02-; 
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A 1 Is a bond, Ci-Ce alkylene, C1-C6 haJoalkytenyl or C1-C6 
hydroxyalkylenyl; 

A Is a bond or Is 

f 

5 — Z 1 -(CH 2 )r-C-(CH 2 ) y — 

R 7a 

where x and y are independently 0-3; 

10 Z 1 Is N-R 2 or 0; or Z 1 is a bond; 

R 7 and R 7a are Independently hydrogen, C1-C6 alkyl, trifluoromethyl, 
phenyl, substituted Ci-Ce alkyl "here the substftuerrts are fmldazolyl, phenyl, 
indolyl, p-hydroxyphenyl, OR 2 , S(0) m R 2 , CtOJOR 2 C3-C7 cydoaikyl, 
N(R 2 )(f^), C(0)N(R 2 )(R 2 ); or R 7 and R 7a can Independently be Joined to one 

15 or both of R 4 and R 5 groups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be Joined to form a 3- to 7- 
membered ring. 

R9 Is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, tmidazolyl, furyl or thlenyl 
20 each optionally substituted with one to three substituents selected from CA, F, 
CHa OCH3, OCF3 and CFs; 

R<* is hydrogen, C1-C6 alkyl, substituted C1-C6 alkyl where the 
substftuerrts may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, Ci-Ce alkaxycarbonyl, S(0) m (Ci-C6 alkyl); 
25 or R 8 and R 9 can be taken together to form -{CH2)rU(CH2)s- where La Is 
CtR 2 ^. O, S(0) m or N(R 2 ) t r and s are tadependentty 1 to 3. 

F 1 ,B, D and E are carbon, nitrogen, one of which is joined to A 1 and 
each of the remaining of F 1 , B, D and E may be optionally substituted with R M 
, R bb ; or F 1 , B, D and E, If not joined to A 1 may also be sulfur, oxygen or 
30 carbonyl; F 1 , B, D and E may form a saturated or unsaturated ring; and one of 
F 1 , B, D or E may be optionally missing to afford a saturated or unsaturated 
five-membered ring; 

R&a Is H, C1-C8 alkyl optionally substituted with one to three halogens; 
or phenyl optionally substituted with one to three substituents independently 
35 selected from halogen, CH3, OCH3, OCF3, CF3 and Ct-Cs alkyl aryt 

Rbb is Ct-Ca alkyl, Ct-Cs alkoxy, Ci-Cs thioalkyl, each optionally 
substituted with one to three substituents independently selected from halogen, 
CH3, OCH3, OCF3, CF3; C3-C8 cydoaikyl; phenyl optionally substituted wtth 
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one to three substituents Independently selected from halo, CH3, OCH3. OCF3 
or CF3; -O-C1-C8 alkyl; or -S-C1-C8 alkyl* 

G, H 1 , 1 and J are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of G, H 1 , 1 or 
5 J may be optionally missing to afford a five-membered ring; 

aryl ts phenyl, naphthyl or a 5-or 6- membered ring with 1 to 3 
heteroatoms Independently selected from oxygen, sulfur and nitrogen; or a 
bicycDc ring system consisting of a 5 or 6 membered heterocyclic ring with 1 to 
3 heteroatoms independently selected from nitrogen, sulfur or oxygen, fused to 
10 a phenyl ring, each aryl ring being optionally and independently substituted 
with up to three substituents selected from R 3 *, R&> and R 12 ; 

mb0to2; 

nb0to2; 

qb0te>3; 

15 and pharmaceutically acceptable salts and individual cDastereomere 
thereof. 

Z A compound of claim 1 wherein 
Z ts -COCR 1 R2cnhCOANFKr5 
A te -CR 7 R 7a (CH2)y-; y b 0 to3; 
2) and R^IsHorCHs; 

R 7 bCi-Cs alkyl; 

R 7 *feH or C1-C3 alkyl; 

R 4 b hydrogen or C1 -C3 alkyl; or R* and R 7 are combined to form an 
alkylene bridge; 

25 R 5 te hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxyl groups. 

3. A compound of claim 2 wherein 
R1 Is selected from the group consisting of HndoJyf-CH2*t 2-lndolyt- 
CH2-; 34ndolyl-CH2-, 1-naphthyl-CH2% 2-naphthyl-CH2*. 1-benzfrridazolyl- 

30 2*enzlmidazoiyl-CH2-, phenyK)i-C4 alkyl*, 2-, 3- or 4-pyridyM3i-C4 
alkyl, phenyl-CH2-S-CH2% tWenyi-Ci-C4 alkyl, and phenyl-<Co-C3 alkylK>- 
CH2r. pheny»-CH2CH)henyl-CH2-» and 3-ben2othlenyl-CH2- J or any of the 
above groups substituted In the aryl portion with one to three F, CI, CH3, 
OCH3, OCF3 or CF3 substriuents. 

35 4. A compound of claim 3 wherein R 20 te hydrogen; y*0; R 7 and 
R 7a are methyl and R* and R$ are hydrogen and R 1 b C6HsCH2-0-CH2~, 
phenyl-CH2-S-CH2- < 1-napthyKJH2-» 2-napthyKJH2-, phenytpropyl or, 
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and the aryl portion of R 1 Is optionally substituted with fluorine, CH3 or CF3. 
5. A compound of claim 3 which is of the formula 



15 




wherein n is zero or one; m is one or two; 

R3a is H, F f a, Br, l ( CH3. OCH3 or CF3; 
20 Rl2ts H ( F, CI, Br, I, CH3, OCH3 or CF3 

T Is a bond or is an aryl group selected from phenyl, pyridyt, pyrimldyl, 
thlenyl, pynotyl, pyrazolyl, oxazolyl, isoxazolyi, Inrudazolyl, thlazotyl ami 
tetrazolyl; each optionally substituted with one to three F, CH3, CI, OR 8 , OCH& 
6CF3 or CF3; 

25 R3b is hydrogen, CONR0R 9 SQ2NR 8 R 9 , COOH, COO(Ci-Ce)aDcy!, 

NHSQ2R 9 , NHC(0)NRBR9, NHS02NR8R9, NHC{0)R 9 NRBR 9 , imidazolyt, 
thlazotyl or tetrazolyl; 

R 9 Is hydrogen. C1-C6 alkyt, phenyl, thlazotyl, Unldazoiyt, furyl or thlenyl 
each optionally substituted with one to three substituents selected from CI, F, 
30 CH3, OCH3, OCF3 and CF3; 

R 8 is hydrogen, C1-C6 alkyl, C3-C7 cydoaDcyi, substituted Ci-C$ alkyl 
where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, Ci-Ce alkoxycarbonyl, or 
S(0)2(Ci -C6 alkyl); or R s and R 9 can be taken together to form 
35 *{CH2)rLa(CH2)s- where La Is C(R 2 )2, oxo, S(0)2 or N(R 2 ), and r and s are 
independently 1 to 3. 

6. A compound of claim 5 wherein: 
mis one; 
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R 12 Is hydrogen; 

R 3a is hydrogen, F or CI; 

T is phenyl, thlenyt, thiazofyt, oxazolyl, isoxazolyl or pymzolyl, each 
optionally substituted with one to three of substrtuents, selected from F, OH, 
5 0CH3, OCF3, CF3 and CH3; and 

R3b is hydrogen, C(0)NR8r9, NHC{0)NR8R 9 NHS(0)2R 9 . or 
NHC(0)R 9 

7. A compound of claim 5 wherein: 
mis one; and 

10 T is a bond. 

8. A compound of claim 7 wherein 
n Is one; 

R3a and r12 are hydrogen. 

R3b |s CONR8r9 S02NR B R9 COOH, C»0(Cl-C6)aIkyl, NHSQ2R 9 , 
15 NHS02NR8R9 NHC(0)NR8r9, NHC(0)R 9 NR8R 9 or OR*; 

R 9 is hydrogen, phenyl, or thienyl optionally substituted with one to three 
subsBtuents selected from F, CHs. OCH3, OCF3 and CF3; or R 9 is Ci-Ce alkyl 
optionally substituted with one to three subsBtuents selected from F, OH, 
OCH3, OCF3 and CF3; or R 8 ; and 
20 RB is hydrogen; Ci-Ce alkyl, optionally substituted Ci-Ce alkyl or C3- 

C7 cyctoafkyl where the subsBtuents maybe 1 to 5 halo or 1 to 3 hydroxy; or R 9 
and R 9 can be taken together to form -(CH2)iLa(CH2)$- wherein La is C{R 2 )2, 
O, 8(0)m or NCR 2 ) where r and s are independently 1 to 3. 

9. A compound of claim 7 wherein 
25 n is zero; 

m Is one; 

R3a is hydrogen; 

R 12 is hydrogen; 

R3b |s C0NR8r9 NHC(0)NR8r9, NHS(0)2R 9 . S02NR8r9, 

30 NHS02NR8R9 NH00R 9 or0R8; 

R 9 is phenyl, or thienyl optionally substituted with one to three 
subsBtuents selected from F f CH3, OCH3, OCF3 and CFs ; or R 9 is Ci-Ce alkyl 
optionally substituted with one to three subsBtuents selected from F, OH, 
OCH3, OCF3 and CF3; and 

35 R 8 Is hydrogen, C1-C6 alkyl, or C3-C7 cydoalkyl each optionally 
substituted with 1 to 5 halo or 1 to 3 hydroxy; or R 8 and R 9 can be taken 
together to form -(CH2)nla(CH2)s- wherein La is C{R 2 )2 < O, s(0)m or NCR 2 ) 
where r and s are Independently 1 to 3. 
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10. A compound of claim 3 wherein: 
n Is one; 
mis one; 
W is hydrogen; 
5 Y is hydrogen or methyl; 

x , s R 50 — M — N — Aryl ; 
Mis-C(0)-; 

r50 is 4-morpholino, 4-0-methylpiperazinyi), C3-C7 cycloalkyl or C1- 
10 Ce alkyl each optionally substituted with one to three substituents Individually 
selectBd from F, OK OCH3. OCF3 and CF3; and 

. Aryl is phenyl, pyridyt. thlenyl, pyrimldyl or thlazolyl, each optionally 
substituted with one to three substituents individually selected from F, CI, CH3, 
OCH3,OCF3andCF3- 
15 11. A compound of claim 3 wherein: 

W is hydrogen, 
n and m are one; 

Y is phenyl-K-, pyridyi, pyrimldyl, thienyl-K-, or thlazolyl, C4-C10 
cyctoalkyl, oxazolyl, phenyl-(Ci-C4 alkyl)-K- f thienyKCi-C4 alkyl)-K- where K 
20 Is O v NR 2 * or Is a bond and each of the above aryl groups is optionally 
substituted with one to three substituents Independently selected from F t CI, 
CH3, OCH3, OCF3 and CF3; 

XlsR2.or-C(O)-NR8R0; 

r9 is hydrogen, C1-C6 alky), phenyl, thlazolyl, ImUazoIyl, furyl or thlenyl 
25 each optionally substituted wfth one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; and 

r8 is hydrogen, C1-C6 alkyl, substituted C1-C6 afkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 Ci-Cio alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-CB alkyl); 
30 or R B and R 9 can be taken together to form ;(CH2)rl-a(CH2)s- where La is 
CtR 2 )^ oxo, S(0)m or N(R?), and r and s are independently 1 to 3. 

12* A compound of claim 4 wherein: n Is zero or one; m fe zero or 
one; Y Is C4-C10 cyctoalkyl, phenyl. phenyl-CH2-. phenyK>-, pyridyi, pyrimldyt, 
thlenyl, thienyl-CH2-. thlazolyl or oxazolyl, each optionally substituted with one 
35 to three substituents independently selected from F, CI, CH3, OCH3, OCF3, 
OCF2H and CF3; X is H, C1 to C4 alkyl or C1 to C4 alkyl substituted with one to 
five fluorine atoms; W Is hydrogen. 
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13. A compound of claim 12 wherein: Y Is phenyl-CH2- f tWeny1-CH2- 
or phenyl-O- each optionally substituted with F t CI, CH3, OCH3. OCF3, OCF2H 
and CF3; X is H, CH3 or CF3. 

14. A compound of claim 3 wherein Y is hydrogen and X is: 

I 1 ^ /b 



R 12 J r3> 
10 

wherein n and m are one, A* is a bond and W is hydrogen. 
15. A compound of claim 14 wherein X is 




wherein R3* b hydrogen, F, Q, CHs, OCH3, OCF3 or CF3; 

R12 is hydrogen, F, CI, CH3, OCH3, OCF3 or CF3; 

R aa is hydrogen, Ci-Cb afkyl optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substltuents 
Independently selected from halogen, CH3, OCH3, OCF3, CF3 and Ct-Ca 
alkyl aryl; and 

Rbb is hydrogen, C1-C8 alkyl, optionally substituted with one to three 
substituerrts Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
C3-C8 cydoalkyl; phenyl optionally substituted with one to three substltuents 
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independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-Ci-Ce alkyl; 
or-S-Ci-CsalkyL 

16. A compound of claim 15 wherein 
G, H 1 , 1 and J are carbon. 
5 17, A compound of claim 1 5 wherein 

G is nitrogen; and 
I and J are carbon. 

18. A compound of claim 15 wherein 
H 1 is nitrogen; and 

10 G, I and J are carbon. 

19. A compound of claim 15 wherein 
I is nitrogen; and 

G, H 1 and J are carbon. 

20. A compound of daim 15 wherein 
15 J Is nitrogen; and 

G, Hi and I are carbon. 

21. A compound of claim 3 wherein Z is 



20 



—CO 




NHCO-C — NH2 



9Hs 



CH 3 



25 



.22. A compound of dalm 12 wherein Z Is 



30 



—CO 




NHCO-C — NHa 



CH3 



23. A compound of claim 3 wherein Z is 



35 
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wherein each n is independently zero or one. 

24. A compound of claim 22 wherein R 1 is 



10 




optionally substituted with F, CI, CH3 or CF& 

25* A compound of claim 23 wherein R 1 18 



20 




optionally substituted with F, CI, CH3 or CF3. 
25 26. A compound of claim 22 wherein R\ is -CH2OCH2C6H5, 

-CH2CH2CH2C6H5, 1-naphthyK^2- f or 2-naphthyKJH2-. 

27. A compound of claim 23 wherein R 1 Is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5, 1-naphthyl-Ol2-. or 2-naphthyl-CH2-. 

28. A compound of dalm 21 wherein R 1 Is - CH2OCH2C6H5.- 
30 CH2CH2CH2C6H5. 1-naphthyl-CH2-, or 2-naphthyK3H2% 

29. A compound of claim 5 wherein Z is 



35 




30. A compound of claim 29 wherein n is one. 
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31 . A compound of claim 29 wherein n Is zero. 

32. A compound of daim 5 selected from the group consisting of: 
(R)-2-Amlno-N-{2-(1H-indo!-3^ 

dihydro-1 H-isoquinoline-2-carbonylJ-ethyI}-lsobutyramide hydrochloride; 
5 (R)-2-I2-{2-Amino-2-methyl-proplonylamino)-3-(1 H-lndol-3-yl)- 

proplonyq-l^.^tetrahydro-lsoqulnoline-e-carboxylic acid ethyiemide 
hydrochloride; 

(R>-2-(2-(2-Amino-2-methyl-propIonylamIno)-3-(1H-IndoI-3-yl)- 
propionyll-I^.S^tetrahydroMsoquinoline-e-carboxylic add phenylamide 
10 hydrochloride; 

(Rh2-Amlno-N-(2-(1H-indoW-ylM-^ 
dihydro-1 H-lsoquinollna-2-cart)onyl)-ethyt)-isobiJtyramlde hydrochloride; 

(R)-2-Amino-N-{2-(1H-irKlol-3-y^ 
dihydro-1H-isoquinollne-2-carbonyl]-ethyl}-lsobutyramlde; 
15 (R>-N4242-(2-Anrtno-2^eth^ 

propIonyQ-1 l 2,3,4-tetrahydro4soquinoKn-7-yl}-ben2amlde; 

(R)-2-Amlno-N-{1 -benzytoxymethyW-oxo-2-[7-(to^ 
suJfonylamino)-3,4-dihydro-1H-lsoquinon^^ 
hydrochloride; end 

20 (R)-PiperidIne-4-cart>oxyllc add {1-naphthalen-2-ylmethyl-2-oxo-2-[5- 

(to!uene-4-sulfonylamino)-1 f 3-dihydro-lsoindol-2-yl}-ethyfhamlde 
hydrochloride. 

33. A compound of datm 1 0 selected from the group consisting of 
2-Amlno-N-{1 -(R)-benzyIoxymethyl-2oxo-2*[4-(phenyl-propionyl* 

25 amlno)-plperidin-1-yl]-ethyl}-lsobutyrainlde hydrochloride, 
(R)4l-{1-[4*(Acetyi^henyi-arnl^^ 
ylVethyfl-2-amino-isobutyramlde, and 

(R)-Ptperidine-4-carboxync acid (2-naphthaierv-1 -yt-1 -[4- (phenyl - 
prop]onylnamlno)-piperidine-1 -carbonyQ-ethy!}-amlde hydrochloride. 
30 34. A compound of claim 1 1 selected from the group consisting of. 

(R)-2-Amlno-N-{1 -(1 H-indol-3-ylmethyl)-2HM^o^toHne-4K»rbonyl)-4- 
phenyli>iperidln-1-ylh2K)Xc«thyf}-Isobutyramlde hydrochloride; 

2-Amino-tH1-(R)-benzytoxymeth^ 
phenyl-plperidln-1 -yIJ-2-oxD-ethyl)-lsobutyramlde; 
35 (R)-2-AmIno-N-{1 -(1 H-lndol-3-ylmethyO-2-oxo-2K4-phenyl-4- 

(pyrroIldlne-lK*rt>onyl)-plperid^ hydrochloride; and 
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(R}-1 -{2-(2-Amino-2-methyl-propionylamino)-3-(1 H-indol-3-yl)- 
propionyI}-4-P h eny1-pIper]dine-4-carboxy!ic add (4-hydroxy-butyI)-amIde 
hydrochloride. 

35. A compound of claim 14 selected from the group consisting of: . 
5 2-Amino-N-{1 •(R)-benzyloxyrnethyl-2<)xo-2-{4-(2-oxo-2 I 3-dihydro- 

benzo!midazoM-yl)-plperldin-1-y^ hydrochloride; 

2-Amino-N-{1 -(R)-(1 H-lndol-3-ylmethyl)-2K)xo-2-{4-(2-oxo-2 ( 3-cflhydro- 
benzoimidazoM -yl)-plperidin-1 -yQ-ethylHsobutyramlde; 

(R)-2-AmJno-N-{M1 H-lndol-3-ylmethyI)-2-I4-(1 H-lndcrf-3-yl)-pfperidin-1 - 
10 yl)-2-oxo-ethyl}-lsobutyramfde hydrochloride; 

(R>-2-Amtno-N-{1 -(1 HHndol-3-ylmethyl)-2-[4-(2-methyl-ben2oimlda2oH- 
yf)-piperfdi n-1 -y1J-2-oxo-ethyl}-lsobutyramlde hydrochloride; 

(R)-2-Amfoo-N-{1-(1H*dol-3-tf^ 
benzoimidazol-1-yDi>iperidrv1-ytHfr^ hydrochloride; 
15 (R^2-Amino-N42-[4-(6-fluoit^benzo[d]lsoxazd^yl)-piperldin-1 -yfl-1 - 
(1 H-lndol^ylrnethyi)-2K>xo-ethyq4sobiityrarnlde hydrochloride; 

(Rj*2-Amino-N-{1 -(1 H-lndol-3-ylmethyI)-2-oxo-244-(2-oxo.1 ,2-dlhydro- 
imldazo[4 l 5-b]pyi1dln-3-yl)-piperldin-l -yl]-ethylHsobutyrarnide hydrochloride; 

(R>-2-Amino4H2-[4-(5^hIoro-2-ox^ 

20 p!peridta-1-ylH-(lH^ndol-3-y!meth^ 
(R)-2:AmirK>-N-{1-benzo[b]thlop^ 
dihydro-beraolmidazoM-yl)^^ hydrochloride; 

2-Amlno-N-{1 -<5-fiuoro-1 H-lndol-3-ylmethyl)-2-oxo-2-I4-(2-axo-2 f 3- 
dihydro4)enzolmIclazd-1-yl)-plpBrt^ hydrochloride; 
25 2-Amino-N^H1-methyM H-lndol-3-ylmethyl)-2K)XO-2K4-(2-oxo-2 t 3- 

dihydro~benzoirnida2oM -yl)-p!peridin-1*yl}-ethyl}-lsobLJtymmble hydrochloride; 

(R)-Piperldlne-4-carboxyilc add {1-naphthalen-2-ylmethyi-2-oxo-2-[4-(2* 
phenyl-benzoimidazoM -yQ-plperidIn-1 -yf}-athyi}-amlde hydrochloride; 
. (R)-3-AmIno-N-{1 -(1 H-indol^-ylmethy!)-2oxo-2-I4-{2i)hBnyl. 
30 benzoinrtdazd-l-yl)-piperidin-1-yl}^ hydrochloride; 
and 

(R)-Piperidine-4-carboxylic acid {2-{4*<3-methy!-2-oxo-2 > 3-dlhydro- 
berudnrtdazoM-y!)-p]perkJIn-1-^ 
. amide hydrochloride. 
35 36. A compound of claim 12 which Is selected from the group 
consisting of 

(R)-2-Amlno-N42-benzyloxy-1-(4-phenyI^lperidlne-1-carbonyl)-ethyIJ- 
Isobutyramlde hydrochloride. 
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(R)-2-Amino-N-[2-(1 H-indol-3-y|)-l -(4-phenyl-plperidlne-1 •carbonyl)- 
ethylj-lsobutyramlde hydrochloride, 

(R)-2-Amino-N-{2-(1 H-indol-3-y|)-1 -[4-(4-trifluoromethyl-phenyl)- 
piped dine-1 -carbonyl^ethylHsobutyramide hydrochloride, 
5 (R)-2-Amino-N-[1 -[4-(4-fluoro-phenyl)-pIperidlne-1 -carbony!}-2-{1 H- 

lndol-3-yi)-ethyI]-lsobutyTamide hydrochloride! 

(R)-2-Amino-N-{2^5-fluoro-1 H-lndol-3-yI)-1 ^4-(4-fluoro-phenyI)* 
plperidine-lKarbonyl>ethy0^sobutyramlde hydrochloride, 

(R)-2-Amlno-N-{2-(6-fiuoro-1 H-indol^-yl)-1-(4^)henyKplpertdlne-1- 
10 carbonyl)-ethyO-lsobirtyramlde hydrochloride, 

(R)-2-Amino-N-[2-(5-fluoro-1 H*indol-3-yl)*1 -(4~phenyl*piperidine-1- 
carbonyl^thylHsobutyramJde hydrochloride, 

(R)-2-Am1no-N-[2-benryl8ulfanyH -(4-pheny l-piperidine-1 -carbonyi)- 
ethyQ-isobutyramide hydrochloride, 
15 (R)-2-AmInc>-N^2-naphthalerM-yM-(^ 
ethyl]4sobirtyranrfde hydrochloride, 

(R)-2-Amino-N^-(1H4ndol^yl).1.(4-lhlopher>-2-yI^lperIdlne.1- 
carbonyl)-ethyI}-lsobutyramlde hydrochloride, 

(R)-2-Amino-N43^henyM-(4-phenytyi^ 
20 Isobutyramlde, 

(R)-2-Amino^2-(2-methyl-imr^^ 
carbonyO-ethyfl^sobutyramte hydrochloride, and 

(R)-2-AmirK>-N^4-phenyM -(4-phenyt-plperldlne-1 -carbonyiH>utyl]- 
Isobutyramlde hydrochloride. 
25 37. A compound of claim 13 selected from the group consisting of 

(R)-2-Amino-N-[2-(1 H-indoI-3-yi)-1 -(4-phenoxy-plperfdirte-1 -carbonyl}- 
ethyQ-isobutyramlde hydrochloride, 

(R)-2-Amlno-N41-(4-benzytyipertdlne-lK»^ 
ethyQ-tsobutyramide hydrochloride and 
30 (R)-2-Amlno-N-l1 -naphthalen-1 -ylmethyi-2-oxo-2-(4-phenoxy-plperidin- 

1-yl)-ethyI}-isobutyramlde hydrochloride. 

38. A method for Increasing levels of endogenous growth hormone In 
a human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Claim 1. 
35 39. A composition useful for Increasing the endogenous production 
or release of growth hormone In a human or an animal which comprises an 
inert carrier and an effective amount of a compound of Claim 1 . 
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40. A composition useful for Increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 
effective amount of a compound of Claim 1 and a growth hormone 
secretagogues selected from GHRP-6, HexareOn, GHRP-1, growth hormone 

5 releasing factor (GRF), IGF-1 or IGF-2, or B-HT920. 

41 . A method of treating or preventing osteoporosis which comprises 
administering to a mammal in need of such treatment or prevention an amount 
of a compound of claim 1 which is effective In treating or preventing 
osteoporosis. 

10 42. A method for treating or preventing diseases or. conditions which 

may be treated or prevented by growth hormone which comprises 
administering to a mammal in need of such treatment or prevention an amount 
of a compound of claim 1 which Is effective in promoting release of said growth 
hormone. 

15 43. . A method for the treatment of osteoporosis which comprises 

administering to a patient with osteoporosis a combination of a 
. bisphosphonate compound such as alendronate, and a compound of Claim 1. 
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